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introduction 


the  ultimate  answer  to  the  selection  of  crops  that  will  he  resistant  or 
tolerant  to  plant  parasitic  nematodes.  Under  the  best  conditions  complete 
control  or  eradication  of  plant  nematode  parasites  in  our  sandy  soils 
probably  cannot  be  achieved.  If  this  is  the  case,  tolerance  levels  for 
given  crops  that  will  give  maximum  yields  for  minimum  cost  must  be 
ascertained.  To  achieve  this  end,  more  fundamental  information  is  needed 
on  nematode  taxonomy,  climatic  relations,  seasonal  development,  life 


Many  questions  of  nematode  population  dynamics  and  ecology  can  be 


answered  from  in  situ  studies  in  which  accurate  species  determinations 


fertility  practices.  Too  often  in  the  past,  only  one  plant  parasitic 
nematode  species  has  been  studied  in  relation  to  a given  agricultural 

different  host  preferences.  Reconaendations  from  such  observations  are 
likely  to  result  in  the  reproduction  and  multiplication  of  nematodes  that 
were  originally  of  minor  importance  to  economic  crop  production. 

This  investigation  was  initiated  to  answer  some  of  these  questions. 
Nematode  populations  at  various  seasons  of  the  year  were  studied  to  de- 
termine the  influence  of  crop  rotations  on  plant  parasitic,  predaceous, 
and  saprophytic  nematodes . Inasmuch  as  high  fertility  by  providing  more 


healthy  and  vigorous  plants 


itcde  populutic 


undertaker 


of  soil  fertility  on  these  organisms . Comparative  studies  on  the  repro- 

to  obtain  more  infonnation  on  the  hosts  of  this  important  ectoparasite, 
necessarily,  the  established  methods  of  extracting  nematodes  from  the 
soil  had  to  he  evaluated  for  the  conditions  of  this  experiment  and  for 
Florida  conditions. 


LITERATURE  REVIEW 

Die  revlev  at  previous  work  on  plant  parmaltlc  nematodes  will  1m 
to  those  species  that  are  actually  Involved  In  these  Investiga- 
tions and  to  researches  an  crop  rotation  and  nematode-nutrient  relation- 


the  sting  nematode  Belong)  alma  gracilis  Steiner,  19fc2  was  first 
Observed  associated  Kith  the  roots  of  corn  at  Sanford,  Florida,  and  with 
seedling  roots  of  slash  and  low  leaf  pins  free  nurseries  at  Ocala,  Brooks- 
vlUe,  and  Valparaiso,  Florida  (82).  Since  that  tins,  the  devastating  be- 
havior of  this  parasite  on  a nunfcer  of  crops  has  been  established. 

Christie,  Brooks,  and  Ferry  (12)  found  the  sting  nematode  to  he  a major 
parasite  In  Florida  on  strwfcerrles,  celery,  and  sveet  corn.  On  com  and 
oelery,  Injury  to  the  growing  root  tips  will  often  cause  short,  stubby 


Upper  three  to  four  Inches  of  the  soil.  Infested  areas  may  be  Isolated 
spots  of  stunted  plants,  or  these  spot a may  ooalesoe  so  that  the  entire 


field  may  be  Involved.  She  list  at  susceptible  craps  was  further  expt 
by  Christie  (11)  to  Include  beans,  soybeans,  cowpeas,  peanuts,  millet, 
ootton,  poppers,  squash,  sorghum,  and  onions.  Working  In  a 
Graham  and  Bolderman  (h2)  found  this  parasite  caused  severe 
cotton,  com,  soybeans,  and  cowpeas . In  Inoculation  studiei 
Graham  (hi),  tobacco  plants  were  not  injured  by  tbs  sting  a 


to  peanuts  In  Virginia.  Injured  plants  aJ 


sad  Butter  (3*0  found  the  (ting  nematode  to  be  one  of  the  ooet  Important 
nematode  parasites  of  a large  ramfcer  of  grasses  throughout  most  of  the 
State  of  Florida.  Its  pathogenicity  on  clover  was  demonstrated  experi- 
mentally by  Good  and  Blue  (35) . In  a statuary  of  the  known  distribution 
of  the  sting  nematode,  Hnldmwsn  (45)  reported  that  the  sting  nematode 
waa  a parasite  of  widespread  Importance  In  the  Southeastern  United  States, 
having  been  reported  fraa  Virginia,  North  Carolina,  South  Carolina, 
Georgia,  Florida,  and  Lou! el ana . It  waa  reported  In  24  counties  In 
Florida. 


In  1665  Bautin  (5)  proposed  the  e 
eventually  contained  aany  different  species.  Including  Tylenchua  pratenals, 
which  was  described  by  de  Mu  (58)  as  a free-living  soil  nematode.  Baylls 
and  laubney  (6)  transferred  noet  of  these  species  to  the  genus 
Angulllullna  Gervals  end  van  Bone  den,  1659 . Vhsn  Flllpjev  (29)  sub- 
divided the  old  genus  Tylenchus,  he  erected  the  genus  Pratylenchus , 
ns  ting  Pratylenchus  pratensls  the  type  spades.  The  muster  at  valid 
spedes,  probably  15  or  16,  remains  questionable;  though  at  the  present 
tine  the  taxcccey  of  this  group  through  many  redescriptions,  new  cceblna- 
(10,  78).  Tbs  most 


United  States  are  P.  leiocephalus,  Steiner,  1942,  and  P.  seae  Graham, 

19»,  (40). 

The  tone  meadow  nematode  originally  referred  to  Tylenchus  pratensls. 


the  nature  at  injury  to  plant 


from  0.3  to  0.9  m.  in  length.  These  nematodes  are  vagrants  In  that  all 
stages  nay  ha  found  in  the  roots  and  sell  (44) . Working  with  com  root 


cultures  of  P.  teae,  Graham  (40)  showed  that  at  75°  • 80°P  eggs  hatched 
In  15  to  20  days,  larval  molts  required  an  additional  15  to  SO  days,  and 
the  completed  life  cycle  required  35  to  40  days.  The  developmental  period 


with  a peak  in  the  papulation  density  in  aid  to  late  sinner  and  a de- 
pression during  the  winter  (40).  In  addition,  Graham  (40)  found  that 
assdow  nematodes  were  carried  over  winter  in  the  soil  and  plant  roots. 
Noe  nematodes  were  found  In  the  soil  than  in  the  roots  in  the  winter. 


During  the  winter,  the  population  existed  In  decreasing  order  in  the  roots 
of  the  following  plants:  crah grass,  cotton,  com,  and  tobacco.  These 
organisms  are  capable  of  enteric  the  root  at  any  point,  even  In  woody 
portions  (40,  63).  In  the  case  of  com,  early  ayvgrtass  of  infestation 


root  Is  girdled,  resulting  in  the  death  of  the  distal  portions  (40,  61,  83). 


"doubtle 


important 


Steiner  (83)  stated  that  they  are 
primary  factors  in  root  destruction  among  cultivated  and  uncultivated 
plants.  The  overall  damage  caused  by  these  pests  in  the  United  States 
is  possibly  greater  than  that  which  is  attributed  to  the  root-knot 
nematode".  Well  over  100  different  host  plants  have  been  reported  through- 
out the  vorld.  Included  are  field  crops  such  as  alfalfa,  barley,  corn, 
cotton,  oats,  rye,  tobacco,  wheat,  and  millet;  vegetable  crops  such  as 
tomato,  strawberry,  yam,  mustard,  beet,  cabbage,  carrot,  lettuce,  okra, 
potato,  spinach,  eggplant,  and  peppers;  leguminous  plants  such  as  clovers, 
coupeas,  lupines,  peas,  soybeans,  vetch,  and  peanuts  (8,  20,  22,  23,  33, 

39,  44,  47,  62,  64,  8l) . Complete  losses  of  soybeans  in  Brazil  due  to 
meadow  nematodes  have  been  reported  (53)*  Extensive  and  severe  damage  to 
alfalfa  are  known  to  have  occurred  in  Kentucky  over  the  past  two  decades. 
Chapman  (8)  associated  these  failures  with  meadow  nematode  infestations. 

In  studies  conducted  by  Graham  (4o),  losses  of  tobacco  in  South  Carolina, 
North  Carolina,  and  Georgia  due  to  meadow  nematodes  ranged  as  high  as 
43  percent,  which  would  amount  to  several  million  dollars  annually  in 

The  Awl  Nematode 

The  awl  nematode  Dolichodorus  heteroeephalus  Cobb,  1914,  originally 
was  thought  to  be  a fresh-water  species . Cobb  (19)  described  this  species 
from  Douglas  Lake,  Michigan,  and  Silver  Springs,  Florida.  It  is  now  clear 
that  this  nematode  is  capable  of  inflicting  severe  damage  to  many  agri- 
cultural crops  and  grasses  throughout  most  of  peninsular  Florida  where 
it  has  been  reported  from  soils  with  high  water  tables  or  from  soil  that 


maintained  at  a rather  high  moia 


level  by  irrigatic 


Steiner  (6a)  found  this  nenatode  associated  Kith  the  roots  at 
celery  in  the  Sanford,  Florida,  eras.  The  pathogenicity  at  the  avl 
nenatode  vaa  conclusively  verified  by  Perry  (71)  and  Tar  Jan,  Lovnsberry, 
sad  Hawley  (66).  In  experimental  tests  this  nematode  caused  chlorosis, 

s on  cam,  tonsto,  celery. 


A c tubby- root  nenatode  vaa  first  described  by  da  Hu  (58)  In 
1880  as  Porylalmia  prlmltlvua,  but  changed  In  1922  to  Trlchodoruo  prial- 
tlvus  by  mcoletsky  (do).  A second  species  vaa  described  by  Cobb  (l8) 
In  1913  as  Trlchodorus  obtuaua.  Christie  and  Perry  (lb)  sere  the  first 
to  establish  this  species  as  a plant  parasite  at  beet,  sweet  com,  bean, 


d tomato  In  Florida.  The  spades  Involved  did  not  q 
■dee;  therefore  the  organisms  ware  re: 

They  reported  that  stubby-root  nmstndss  are  widespread 


the  *std*y-root"  condition.  This  condition  results  from  these  nematodes 
feeding  at  the  root  tips,  which  apparently  devitalises  the  root.  Aa  more 
lateral  roots  are  put  out  by  the  plant,  these  in  turn  ere  devitalised,  re- 
sulting In  a coarse,  restricted  root  system  the*  is  not  capable  at  support- 
ing healthy,  vigorous  above  ground  plant  parts.  In  South  Carolina,  Graham 
(kl)  found  cam,  aovpees,  cotton,  and  various  grasses  Injured  by  Trlchodorus 
sp.  The  mnber  of  grasses  attacked  by  this  pest  has  been  expended  by  Good, 
Christie,  and  Butter  (13,  3**)  to  Include  Bermuda,  St.  Augustine,  Centipede, 


Bing  nematodes,  Crlccntmoldea  Taylor,  1936,  an  abort,  etout, 
and  heavily  simulated.  They  an  ectoparasites  which  become  partially 
embedded  In  the  root  tlaaue  where  they  feed  with  their  veil  developed 
stylets.  Some  necrosis  la  produced  around  tbs  ana  In  which  cr- 
ganlan  feeds  (82).  Crlconsmoldee  cltrl  Steiner,  1942,  las  been  described 
as  a parasite  of  sour  orange  in  the  region  at  Orlando,  Florida  (82). 

Many  other  species  have  bean  described  by  Taylor  (&T)  and  Baskl  (72). 
Chitwood  (9)  found  as  sany  as  10,000  specimens  of  C.  sinii«  (Cobb,  1918) 
Chitwood,  1949,  In  200  gran  at  scdl  from  around  peach  tree  roots. 
Associated  with  these  high  populations  was  a <««»■»  of  peach  orchards 
In  Barth  Carolina  and  Maryland.  Uttle  Is  known  about  the  effects  at 
ring  nenatodes  on  field  crops;  however,  Naohner  (56)  found  ttet  peanut 


In  one  peanut  field  contained  546  ring  nenatodes  per  600  ec.  of  soil  while 
adjacent  green  areas  contained  only  15.8  ring  nenatodes  per  600  co  of  soil. 
In  a survey  at  the  peanut  growing  areas  at  Georgia,  Naohner  (57)  reported 
that  ring  nanatodss  occurred  frequently  around  peanut  roots  and  often  oca- 
prised  60  percent  of  the  total  plant  parasltlo  nematode  population. 

The  genus  Xlphlnena  and  the  type  species  X.  amerlcanua  were  de- 
scribed by  Cobb  (18)  In  1913.  He  found  X.  amarlc»™™  to  be  coaon  on  both 
the  Atlantic  and  Pacific  slopes  at  the  United  States  where  It  was  associated 
sitti  the  roots  of  cam,  grass,  and  citrus  trees.  A nuntoer  of 


tar,  these  have 


not  been  reported  from  the  Southeastern  United  States.  According  to 
Christie  (11)  the  American  dagger  nematode,  X.  aaerlcanum,  appears  to  be 
widespread  on  oaks,  shrubs,  asalaas,  and  pecan  trees  In  norite.  The 
roots  of  affected  plants  showed  extensive  surface  necrosis  and  were 
largely  devoid  of  secondary  roots  except  for  Isolated  bunches  of  short. 


stubby- roots.  Schindler  (76)  found  that  small  galls  on  roots  of  roses 


grown  In  the  northeastern  United  States  were  caused  by  the 
X.  dlverslcaudatua  (HLeoleteky,  1927)  Thome,  1939*  In  ad 


to  the 


and  shriveling  of  the  proximal  ends  of  the  r 


peanut  plants. 


The  lance  nematode  type  species,  Hoplolalmis  tylenchlfomla,  was 
lly  described  from  a single  specimen  frcm  Paraguay  by  today  (26) 


lance  nematodes  are  large,  robust,  cylindrical  parasites  with  a 
stout  piercing  stylet.  According  to  Steiner  (82)  their  feeding  habits 
reaetele  those  of  the  meadow  nmatote  In  that  they  ere  often  found  in  the 


of  the  plant  roots.  lanoe  nematodes  must  be  considered  as  both 


also  been  observed  feeding  at 


Steiner  (79,  02)  has  Observed 
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H.  corooatuB  in  the  roots  of  slash  and  long  leaf  pine  seedlings,  com, 
red  clover,  sugar  cane,  and  alfalfa.  In  the  Sether  lands,  Oostenbrink  (65) 
found  H.  unlfomU  associated  vlth  "sickness"  at  carrots,  scorzonera, 
lettuce,  asparagus,  and  peaa.  Christie,  Good,  and  Butter  (13)  reported 
that  H.  caronatus  was  very  common  In  Florida  and  occurred  as  a major 
parasite  of  many  grasses.  They  observed  that  this  parasite  ms  capable 
at  entering  the  roots  and  producing  necrosis  and  aloigfalng  at  the  outer 
layers  which  results  in  death  of  the  distal  portions  at  the  root. 

Soil  Fertility  end  Nutrient  Relationships 
A great  deal  of  attention  has  been  and  Is  being  paid  to  above 
ground  symptoms  of  plant  disease  with  only  a superficial  regard  for  the 
association  of  plant  roots  with  disease  complexes.  Hematologists,  par- 
ticularly those  who  have  worked  In  Florida,  are  of  the  opinion  that  many  of 
our  deficiency  symptoms  would  he  minimized  If  plant  roots  were  not  re- 


stricted and  injured  by  plant  parasitic  nematodes.  In  cases  Where  nema- 
tode injury  seriously  threatens  crop  production,  Interest  In  plant  para- 
sitic iwim  becomes  keen.  Chronic  nematode  infestations  of  low  In- 
tensity are  often  overlooked,  being  mistaken  for  nutritional  prcblema 
which  would  be  nonexistent  if  plant  roots  were  not  injured  by  nematodes, 
especially  the  ectoparasitlc  anas.  Pifcllehsd  information  on  this  type  at 
infestation  is  meager.  In  southern  Georgia,  Nachaer  ($7)  found  that 


1 1 — ..  n 


superior  to  ferti- 


u 

and  Increased  moisture.  On  many  occasions,  this  condition  has  been 
associated  with  high  populations  of  plant  parasitic  nematodes  (jit). 
According  to  Kincaid  (ltfl).  In  the  Barth  Florida  area  heavy  applications 


a root  system  that 


than  a restricted.  Injured  root  systen,  thus  reducing  the  need  of  heavy 
fertilizer  applications  (82). 

Concerning  potaseltn,  Tyler  (93)  reported  that  this  element  was 
helpful  in  protecting  plants  from  root- knot  nematode  Injury.  Applications 
of  potassium  fertilizers  may  he  at  value  in  reducing  crop  losses  on 
potassium  deficient  soils.  However,  fertilizing  to  overecne  crop  failure 
due  to  nematodes  usually  only  prolongs  the  effect  of  tbs  parasites.  In 
addition,  it  probably  builds  up  the  nematode  population  through  the  In- 
fluence at  man  succulent  root  production,  which  serves  as  a richer  food 
source  for  the  parasites.  Such  a condition  Is  suggested  froa  the  observa- 
tions of  Farris  and  Jehle  (70)  where  they  found  root-knot  infected  11ns 
beans  deficient  In  potasslin  despite  an  adequate  supply  In  the  soli  for 
normal  crop  growth.  As  early  as  1903  Wilfarth  and  Miner  (95)  found  that 
potassium,  nitrogen,  caldim,  sodium,  and  magnesium  levels  were  lower  in 
nematode  infested  sugar  beets  than  In  non-infested  plants.  In 
analyses  of  boxwood  tissues.  Tar Jan  (85)  found  that  roots  containing 
meadow  nematodes  had  more  nitrogen  and  sodium,  and  leas  potassium  than 
healthy  controls.  Leaves  frcei  nematode  Infested  plants  contained  a higher 
level  of  phosphorus  and  a low  level  of  potassium  than  central  plants. 
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In  a serial  of  physiological  studies,  Oteifa  (66,  67,  68)  found  that 

beans  were  loser  In  total 
otasslu  than  the  controls. 
As  night  be  expected,  Oteifa  found  that  with  a constant  root-knot  inocu- 
lation rate  additions  of  potassium  Increased  plant  growth.  Also,  potassium 
adsorption  by  the  plant  was  reduced  by  Increasing  the  infestation;  bowser, 
additions  of  potassium  helped  to  compensate  far  root-knot  injury.  Plant 
tissue  levels  at  potassium  were  Important  in  determining  the  reproductive 
rate  of  root-knot  nematodes.  With  increasing  potassium  levels,  egg  pro- 
duction was  considerably  accelerated. 


The  use  of  crop  rotations  is  a practical  method  of  preventing 
parasitic  nematode  populations  from  building  in  coils.  However,  crop 
rotations  are  more  valuable  in  preventing  the  build  19  at  nematode  popu- 
lations than  in  reducing  heavy  infestations  coce  they  are  established  (32). 
To  date,  moat  crop  rotations  for  nematode  control  have  been  devised  for 
the  control  of  root-knot  organisms  with  little  regard  for  other  plant 
parasitic  nematodes.  It  would  be  desirable  to  design  rotations  that 
would  control  ell  nematodes  likely  to  be  found  in  a given  area;  however, 
the  presence  of  two  or  more  species  reduces  the  nmfeer  of  crops  than  can 
be  used  in  the  rotation  (7$). 

To  prevent  an  initial ly  low  population  of  one  species  from  build- 
ing 19  while  trying  to  control  another.  It  is  important  to  change  the 
rotation.  Steiner  (00)  suggested  that  such  a practice  will  prevent 
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elapse  before  the  nematodes  will  produce  any  appreciable  injury;  even 
though  they  Here  originally  present  in  large  mnfcera.  This,  in  theory, 
nay  be  sound  but  cannot  be  universally  true,  for  Graham  (40),  Oarrlas  (32), 
and  Mountain  (6l)  have  found  that  tobacco  following  com  vas  severely  in- 
jured by  neadov  nematodes.  Apparently  It  la  true  that  tobacco  la  not  a 
preferred  host  because  meadow  nematode  peculations  are  not  as  large  In 
continuous  tobacco  plots  as  they  are  In  continuous  com  plots  (40,  74). 
Steiner  (80)  also  suggested  that  if  susceptible  crops  have  to  be  grow, 
other  crepe  In  the  rotation  should  be  botanlcally  separated.  Different 
faallles  should  be  selected  when  possible. 


two-yoar  rotations  and  continuous  tobacco.  According  to  Oarrlss  the  best 
four-year  rotation  would  be  cotton,  earn,  peanuts,  and  tobacco.  Even  with 
this  rotation,  yields  will  gradually  decrease  unless  tbs  rotation  Is 
changed,  that  is,  substitute  crotalarla,  oats- weeds , weeds  or  red  top  for 


one  of  the  cash  crops  in  tbs  four-year  tobacco  rotation.  Crop  rotation 


Georgia  Coastal  Plain  E 


effective  in  reducing  root-knot  aa  the  four-year  rotations.  In  addition 
to  the  above  crops,  Dixie  Burner  peanuts,  aril let,  Sudan  grass,  and 


begganroed  nay  safely  be  used  in  n 


suit  in  lew  tobacco  leaf  grade,  and  Hben  covpeas  or  soybeans  are  grow, 
a four-year  rotation  Hill  be  neoessozy.  In  a study  of  a amber  af  tiro- 
year  rotations  and  ocetlnuous  cropping  practices,  Sasaer  (7*0  found  that 
peanuts  following  tobacco  reduced  root-knot  to  a trace,  and  in  contrast 


knot  populations.  Oats-veeds  following  tobacco  sera  nore  affective  in 
reducing  root-knot  infestation  than  were  weds  alone.  Clayton,  at  al-  (17) 
found  that  crotalaria  and  Dixie  Runner  peanuts  give  the  best  results  when 
used  in  rotation  with  tobacoo.  Prom  extensive  studies  of  crop  rotations 
for  control  of  root-knot  at  the  north  Florida  Agricultural  Experiment 
Station,  dean  fallow,  when  incorporated  into  ere p rotations,  gave  good 
control  of  root-knot  (50) . The  oontrol  effect  of  clean  fallow  was 
attributed  to  (a)  aeration  which  promotes  batching  of  nmatode  eggs; 

(b)  starvation  of  larvae  in  the  absence  of  boat  plants;  (q)  the  direct 
afreet  of  hast;  and  (d)  dehydration  of  larvae  free  the  drying  of  the  soil 
surf  see. 


crepe  that  follow. 


have  been  reported  to  be  susoeptlble  to 


(63).  Sasser  (75)  found 


Spanish  peanu 


all  species  of  root-knot  nematodes  except  M.  hapla  and  M.  arenaria.  Pea- 
nuts will  be  of  value  in  reducing  root-knot  only  when  these  two  infective 
species  are  not  present  in  the  soil.  Fortunately,  these  species  have  not 
become  widespread  in  the  southern  peanut  growing  areas  of  the  United  States; 
however,  U.  arenaria  has  caused  almost  total  losses  of  peanut  crops  in 
certain  areas  of  the  lower  Chattahoochee  River  Basin  in  southern  Georgia 
(55) . H.  hapla  on  occasions  has  been  found  on  peanuts  in  southeastern 
Alabama  (96).  According  to  Christie  (ll),  M.  hapla  has  been  found  on 
several  occasions  in  Florida. 

The  use  of  cover  crops  is  an  Important  adjunct  to  any  crop 
rotation  system.  Sound  judgment  must  be  used  in  their  selection  if  supple- 
mental control  of  plant  parasitic  nematodes  is  to  be  achieved  through  their 
use.  The  number  of  cover  crops  known  to  be  resistant  or  only  slightly 
susceptible  to  root-knot  is  small.  Crotalarla  spectsbilis,  Crotalarla 
mucronata,  and  common  ragweed  are  resistant  to  M.  incognita  var.  acrlta, 

M.  hapla,  M.  javanlca,  and  M.  arenaria  (75) • Both  Kincaid  (49)  and 
Watson  (94)  found  velvet  beans  to  be  resiBtant  to  root-knot  in  Florida, 
and  they  have  proved  practical  in  rotations  for  the  control  of  root-knot. 
Oats,  though  slightly  susceptible  to  M.  incognita,  M.  javonlca,  and 
H.  arenaria  (75),  may  be  used  in  conjunction  with  Crotalarla  striata  and 
Crotalarla  spectabllls  in  controlling  root-knot  (16) . The  use  of 
C.  spectsbilis  as  a summer  cover  crop  and  oats  as  a winter  cover  crop 
under  peach  trees  reduced  root-knot  infestation  and  increased  tree  growth 
and  fruit  yields  in  North  Carolina  and  Georgia  (16,  59).  Vetch  is 


susceptible  to  root-knot,  but  It 


serves  a useful  purpose  In  crop  rotations 
“here  It  can  be  grown  as  a winter  cover  crop  or  oatch-arop  that  Is  turned 
under  before  root-knot  aenatode  females  reach  maturity  and  ley  their 
eggs  (92).  thus  reducing  the  Infective  potential  for  succeeding  crops. 

Crop  rotations  for  the  oontrol  of  meadow  nematodes  have  been  only 
superficial ly  Investigated.  Host  of  the  studies  have  been  made  In  re- 
lation to  tobacoo  production.  Tobacco  grown  after  either  cotton  or  corn 


when  tobacco  was  grown  continuously  (40).  Sasser  (71*)  found  that  corn 
and  cotton  built  19  meadow  nematode  populations  about  twice  as  rapidly 
as  tobacco,  peanuts,  oate-weeda,  and  weeds.  In  Canada,  Mountain  (6l,  62) 
found  Injury  to  tobacco  associated  with  P.  nlnyua  when  tobacco  followed 


Oostenbrink  (65)  observed  that  high  populations  of  Pratylenehua  occurred 
following  barley,  rye,  oats,  and  wheat.  In  addition  to  these  crops, 

Goff  art  (33)  reported  that  In  Germany  meadow  nenatodee  Injured  red  clover. 


Control  of  meadov  nenatodee  may  be  possible  by  crop  rotation,  but 
Mountain  end  Koch  (62)  believe  that  crop  rotation  will  be  of  little  benefit 
when  tw  or  more  species  of  meadow  nematodes  with  different  host  prefer- 


Thus  far,  crop  rotation  for  the 
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relative  susceptibility  at  hosts  to  this  Important  group.  As  pioneers  In 
this  field,  Holdeman  sad  Graham  (46),  using  pot  culture  tedmiques,  have 
produced  significant  differences  with  respect  to  sting  nematode  populations 
on  a nucfcer  of  crops.  All  grasses  tested  built  tv  the  population  while 
ragweed  and  cockiebur  maintained  the  original  peculation.  Jerusalem  Oik, 


Methods  of  Removing  Nematodes 
from  the  Boll 

The  method  used  for  Isolating  nematodes  frsn  soil  and  plant  tissue 
varies,  depending  on  a mmfcer  of  conditions,  such  as  purpose  at  examina- 
tion, nature  at  the  soli,  type  at  plant  tissue,  species  of  nematodes  being 
isolated,  and  Individual  preferences  of  the  Investigator.  There  exist 
several  recent  publications  that  outline  these  various  techniques  for 
separating  nematodes  from  soil  and  plant  tissue  (27,  30,  38,  $1,  76,  64, 

88  and  97). 

In  removing  nematodes  from  the  soil,  meet  Investigators  use  either 
a modification  of  Cobb's  sifting  and  gravity  method  (21)  or  a modification 
of  Baermsnn'B  technique  (4).  Christie  and  Perry  (1$)  greatly  facilitated 
the  extraction  of  nematodes  from  soli  by  costlnlng  the  basic  principles 
of  these  two  methods. 

The  original  Baermann  funnel  was  used  for  the  separation  of  book- 
worm larvae  from  soil  (4).  Baermann 's  apparatus  consisted  of  a large 
glass  funnel  with  an  attached  section  of  rubber  tubing  which  was  closed 
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at  the  tip  by  a damp.  A metal  eieve  cf  1 m.  mesh  was  covered  by  a 
piece  of  fine  cloth  fabric  end  placed  In  the  funnel 

sufficient  eater  to  cover  the  bottom  of  the  sieve.  Soil  containing  hook- 
worm larvae  we  then  planed  cm  top  of  the  doth.  After  the  iwmatodwa  had 
been  given  sufficient  time  to  migrate  through  the  doth  and  eieve,  they 
vere  drawn  from  the  bottom  of  the  funnel  by  opening  the  retaining  clasp. 
Baormmn  conducted  13  experiments  with  this  funnel  to  determine  the  best 


condltlcsMi  for  recovery  at  hookworm  larvae.  He  concluded  that  migration 
of  larvae  started  immediately  after  submersion,  and  after  2k  bourn  all 
larvae  had  migrated  through  the  sieve.  The  efficiency  of  the  method  was 


Using  Baeraam'a  technique,  Cort,  Ackert,  Augustine,  and  Payne 
(2k)  considerably  Increased  our  knowledge  of  the  usefulness  and  limita- 
tions of  the  Baexmam  funnel.  Prom  their  studies  cm  Isolation  of  book- 
worm larvae,  they  concluded  that  (a)  more  larvae  can  be  Isolated  free 
coarse  soils  thin  fine  textured  sails  Hire  day,  (b)  tbs  water  In  the 
funnel  mist  be  10°P  above  that  at  the  soil,  (c)  most  larvae  migrate 
through  the  sieve  during  the  first  six  hours,  hut  smny  more  axe  extracted 
within  2k  hours,  and  (d)  the  percentage  of  nematodes  recovered  Is  In- 
creased by  reducing  the  alee  of  the  soil  ample. 


Beoently,  Anderson  and  Yanaglhara  (1)  have  modified  the 
technique,  and  found  that  noatode  extraction  efficiency  was  Increased 
several  times.  They  substituted  12  ounce  conical  paper  ops  for  the 
glass  funnel,  cleansing  tissue  far  the  cloth  fabric,  and  16  mesh  window 
screen  for  the  1 no.  mesh  sieve. 


Cobb's  method  (21)  consists  at  tvo  parts:  gravitational  settling 
at  heavy  soil  particles  and  use  of  sieves  to  remove  large  organic  particles 
and  colloidal  particles.  The  soil  sanple  to  be  examined  Is  placed  In  a 
vessel  with  10  to  20  times  as  much  voter  as  soil.  The  sample  Is 
If  rolled,  and  after  standing  five  seconds  the  sand  and  gravel  a> 


canted  Into  another  vessel.  This  wash: 
times  until  all  nematodes  have  been  ra 
nematodes  Is  poured  over  a series  of  si 


h,  or  finer.  Bilk  bolting  cloth  makes  an  excellent 
earn  of  water  Is  passed  over  the  nest  at  sieves,  larger 
s retained  cm  the  coarse  sieves,  nematodes 


nsmatodes  Bl^  tw,  remaining  fine  organic  material  can  then  be  Hashed  Into 
a suitable  container  for  concentrating  the  nematodes  for  subsequent  micro- 

In  penatologlcal  examinations,  It  Is  desirable  to  stuty  soil 


method  nor  the  Cobh  method  achieve*  this  goal;  however,  a ooetol nation  at 
the  basic  features  of  tha  two  methods  allows  collection  of  sail  nematodes 
In  clear  water.  In  the  washing  operation,  Christie  and  Ferry  (15) 
suggested  using  approximately  one  pint  of  soil  to  four  parts  at  water 
In  s container  suitable  for  rolling  ,rvi  decanting.  After  thoroughly 
rolling,  the  heavy  parti  alee  will  settle  out  In  a few  seconds,  end  the 


particles  of  low  specific  gravity  can  be  decanted  onto  the 


sieve  nest.  Three  such  wssMngs  will  generally  remove  moot  of  the  nmas- 
todes.  in  tbs  sieving  operation,  two  sieves  are  used.  The  top  sieve. 

Which  say  he  of  20  to  24  nseh,  retains  coarse  organic  material  while  the 
bottom  sieve,  150  to  200  mesh,  retains  most  nematodes  and  whatever  fine 
sand  and  organic  natter  that  has  not  been  removed  19  to  this  point.  Be- 
paated  wishing  of  the  sieves  with  tv  water  under  pressure  washes  out 
particles.  The  contents  of  the  fine  sieve  are  washed  Into  a 

Baenarm  funnel.  tm«  conflicts  of  a glass  funnel,  six  Inches  In 
disaster,  equipped  with  a howl- shaped  muslin  sack  that  la  supported  by  a 
wire  hoop.  The  spout  of  the  funnel  Is  dosed  by  a section  at  nftber  tubing 
mod  pinch- clamp.  Before  the  ocntenta  of  the  sieve  are  washed  Into  the 
funnel,  it  should  he  filled  with  tepid  water  (90°f)  to  a level  above  the 
bottom  at  the  sack.  Vithin  2k  hours,  a large  percentage  of  the  rastodes 
can  be  drawn  frcm  the  funnel  by  opening  the  pinch-clav  and  allowing  a few 
oiiblc centimeters  at  water  to  run  Into  a Syracuse  witch  glass. 

In  using  the  Christie-Perry  modification  of  tbs  Baetmatm  funnel  , 
fader  and  rsldaeeeer  (28)  found  that  all  nematodes  did  not  collect  at  tbs 
bottom  of  tbs  funnel  spout.  By  applying  suction  on  a Buchner  funnel  con- 
taining a fritted  glass  wafer,  the  entire  water  contents  can  be  drawn 
through  tbs  funnel.  Tbs  1—^  are  oolleated  on  tbs  surface  of  tbs 


h as  little  water  aa  5 00.  The  use  of 
Christie-Perry  method  allows  efficient 


Field  plots  for  the  study  of  the  effect*  of  crop  rotations 


soil  fertility  an  soil  a 


e populations  sere  located  at  the  north 


lment  Station,  Sanford,  respectively.  These  plots  v 
1,  and  harvested  by  station  personnel. 


Field  soil  samples  for 
two  harvest  row  of  all  plots.  In  the  field  the  harvest  rows  between 
plots  were  separated  by  at  least  two  guard  rows.  This  mini  ml  sod  the  em 
likely  to  occur  fron  the  placement  of  plots  from  season  to  season,  the 
mixing  of  the  soil  between  plots  during  cultivation,  and  the  action  of 
rain  drop  splash  and  running  water.  For  the  sane  reasons,  a border  of 
three  feet  was  not  sampled  at  the  and  at  plot  rows.  She  saaplea  were 
taken  fron  the  root  sene  to  a depth  cf  a lx  inches  with  a standard  one- 
inch  soil  sampling  title.  Approximately  one  quart  of  aoll  was  taken  from 


She  bade  Cbristie-Perry  method  (15)  was  used  far  all  routine 
laboratory  determinations  involving  the  separation  of  nematodes  fron  the 
soil  samples.  After  thoroughly  nixing  the  moist  soil  sample,  s ISO  cc. 
allqpot  wee  placed  in  a one-gal  Ion  measuring  can  that  tapered  toward  the 
top.  The  soil  sample  was  thoroughly  agitated  by  a water  spray  that  waa 
produced  by  pinching  the  distal  end  of  a piece  of  rubber  tubing,  which 
was  attached  to  a water  faucet.  The  contents  of  the  can  were  rolled  to 
the  J gallon  level,  allowed  to  stand  10  seconds,  and  decanted  onto  a 
nest  of  sieves.  This  rolling  process  was  repeated  three  times  for  each 


■leva  cb  the 


tinea  onto  the  sieves,  they  wie  wished  free  of  colloidal  material  with 
a gentle  stream  of  water.  The  contents  of  the  retaining  sieve  were 
washed  into  the  »i«nn  sack  of  the  funnel,  which  has  bean  de- 

scribed by  Christie  and  Ferry  (lj) . After  2k  hours  in  the  a 


The  nentodee  in  this  sample  were  counted  and  identified,  as 
far  as  possible,  under  a stereoscopic  Microscope. 

Studies  on  methods  of  extracting  soil  nematodes  in  Experiment  IV 
Involved  eatlntes  of  the  variability  of  the  basic  Christie-Peny  method 
and  a nusber  of  modifications  of  this  method. 
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THE  EFFECT  OP  CHOAIH  CROP  ROimCKS 
OR  REMATOEE  POPUUTIORS 

Materials  and  Methods 

The  rotation  experiment  fra  wbioh  date  are  reported  here  w set 
up  at  the  Borth  Florida  Experiment  Station,  <iilncy,  in  the  Spring  of  1947 . 
Sematode  investigations  cover  the  sixth,  seventh,  and  eighth  years  of  tbs 
experiment.  Field  plots  of  lAS  acre  alee  were  laid  out  on  virgin  Harfolk 
loamy  fins  sand,  tdiloh  lad  a native  vegetation  predominantly  of  wire  grass. 
Florida  V-l  hybrid  corn  mbs  grown  the  first  two  years  and  Dixie  IS  hybrid 
com  the  remaining  years.  Dixie  Runner  peanuts  were  gran  throughout  the 
experiment.  Red  rustproof  Bo.  14  oats  were  planted  the  first  three  years 
and  Southland  oats  the  last  years.  Bitter  blue  lupine  was  grown  the 
first  five  years  and  Alta  blue  lupine  the  last  years. 

The  design  of  the  experiment  was  a randomized  block  with  each 
rotation  replicated  four  times.  The  continuous  crops  and  rotation 


removed  fra  the  peanut  plots.  The  ears  of  earn  sere  harvested  and  tbs 
stalks  turned  under.  An  explanation  of  the  management  practices  used  in 
this  experiment  can  be  illustrated  by  selected  exa^les  fra  table  1. 


year  after  year  on  the  same  plot.  In  a two-year  rotation,  such  as  "A", 
plots  7 and  10  rotate  each  year  so  as  to  have  peanuts  followed  by  lupins 
on  tbs  plot  one  year  end  com  followed  by  native  cover  the  next  year. 

For  the  three-year  rotation  "A”,  plots  13,  1$, and  17  rotate  each  year  so 
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ROTATIONAL  SYSTfUS  AMD  PLOT  HUN 
North  Florida  Agricultural 
Experiment  Station 
Quincy,  Florida 


Cropping  ftrsf Su—er  Crop  Vinter  Crop Plot  tju^er 

Corn 

native K 1 
lupine)  2 
crotalarla.  oats)  3 
crotalarla)  4 

lupine)  5 
native)  6 

Peanuts 

lupine)  U 

Peanuts 

liqilne)  9 

crotalarla)  12 

lupine)  1$ 

oats)  17 

Peanuts 

Com 

B (erotalorla) 

lupine)  14 
oats  16 
oats)  18 

•4n  this  table  and  other  tables  that  appear  in  this  manuscript, 
parentheses  Indicate  that  the  enclosed  crop  is  "tamed  under". 


u to  have  peanuts  followed  by  lupine  the  first  year,  eon  followed  by 
lupine  the  second  year,  end  oam  followed  by  oats  the  third  year. 

tor  nematode  population  studies,  approximately  one  quart  of  soli 
was  taken  from  the  two  yield  rows  of  each  plot  to  a depth  of  six  Inches 
with  a one-inch  soil  tH"b  tid>e.  Soil  samples  were  taken  an  April  30, 
1952;  January  7,  June  16,  and  October  30,  1953)  February  6 and  July  23, 
1954)  and  January  14,  1955-  4s  erperieace  In  accurately  Identifying 
neaatodes  was  attained,  nsmatode  populations  at  the  various  dates  were 
broken  down  into  more  precise  tsxcDColc  groups,  In  sens  oases  Into  genera 
and  spades.  Only  total  nematode  numbers  were  Obtained  tar  the  first 
three  sailing  dates.  On  the  October  30,  1993,  sampling  date,  nematode 
populations  of  the  various  plots  were  broken  down  Into  the  following 
groups:  Pratylenchua  lelocephalus , Crlconcnoldea  spp.,  tolnlalais 
coronatua,  Mononchua  spp.,  and  niscellsneous  nematodes.  On  this  saspllng 
data,  nematodes  belonging  to  the  superfaally  Dorylaimoidea  were  not 
separated  from  the  miscellaneous  soil  Inhabiting  nematodes  because  at  the 
poor  condition  of  preservation.  The  last  three  smiling  dates  represent 
the  best  practicable  separation  of  taxonomic  groups  that  was  possible 
with  the  stereoscopic  microscope.  CD  these  occasions  the  nmatode  popu- 
lations were  divided  into  the  following  categories:  Pratylenchua 
lelocephalus,  Crlconasoldea  spp. , Hoplolalaua  coronatua,  Trlohodorua  spp. , 
Xlphlnems  amerlcanum,  Mononchua  spp..  Dory! simplifies,  sad  miscellaneous 
miscellaneous  nematodes  represent 


cephalold  and  rhsbdldoid  types  end  an  occasional  specimen  of  Aphelenchus 


first  three 
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sampling  dates,  total  nematode  numbers  for  each  treatment  have  been 
computed  for  other  sampling  dates  by  a summation  of  taxonomic  groups. 

In  processing  the  soil  samples  by  the  Christie-Ferry  method  (15), 

parachute  fabric  sieve;  otherwise  a 200  mesh  sieve  was  used.  Except  for 
the  first  two  sampling  dates  where  one-pint  soil  samples  were  used,  a 

A split  plot  analysis  of  variance  for  the  effect  of  continuous 
cropping  and  crop  rotation  practices  on  nematode  populations  was  carried 
out  for  each  of  the  taxonomic  groups.  Elates  served  as  main  plots  and 
treatments  as  subplots.  On  several  occasions  only  three  replications 
were  taken  from  the  field  plots;  therefore  only  the  first  three  repli- 
cations frcet  appendix  tables  were  used  in  the  statistical  treatment  of 
the  data. 

In  order  to  obtain  data  from  which  generalization!  about  crop 
rotations  could  be  made , complementary  data  from  similar  rotations  in 
other  areas  of  the  state  were  obtained.  On  February  6,  195k,  soil  samples 
were  taken  from  continuous  peanut  and  com  plots,  and  a two-year  rotation 
of  peanuts  at  the  Marianna  Mobile  Unit  of  the  North  Florida  Experiment 
Station.  The  soil  at  this  station  is  Buston  loamy  fine  sand.  On  July  21, 
195k,  soil  samples  were  taken  from  continuous  peanut  and  com  plots  at 
the  West  Florida  Experiment  Station,  Jay.  The  soil  on  which  these  plots 
are  located  is  a Bed  Bay  fine  sandy  loam.  Nematologlcal  examinations  of 
samples  from  both  of  these  locations  were  handled  in  the  same  manner  as 


those  of  the  major  rotation  study  at  Quincy. 


Is  the  soil  ft ran  the 


Pratylenchus  lelocephalua  Stainer,  1942.  round  in  smaller  mmbers 


Cobb,  1923;  stubby  root  nematodes,  Trlohodorus  app- , and  dagger  nesatodee, 
Xlphlnema  amerlcanum  Cobb,  1913*  Repeated  exiwnl nation  of  soil  samples 
failed  to  reveal  the  presence  of  root-knot  nematode  larvae  or  sales. 


Treatment  differences  for  meadow  nematodes  over  the  four  saspling 
dates  are  highly  significant  (table  2)  with  a L.  8.  D.  at  5 percent  proba- 
bility of  68.2.  Significantly  larger  mmbers  of  meadow  nematodes  occurred 
following  com  in  the  continuous  cropping  practices  and  the  three-year 
rotation,  than  were  found  following  peanuts.  Bo  significant  difference 


e In  the  two-year  n 


com  is  the  preferred  host  for  meadow  nematodes,  while  peanuts  do  not 
provide  conditions  favorable  for  the  reproduction  of  this  organism. 
assumption  Is  further  verified  from  trends  that  become  apparent  after 
evsirlnlng  the  data  In  table  2.  The  largest  populations  of  meadow  nema- 
todes occurred  in  the  continuous  com  treatments.  The  three-year  rotation 
in  which  com  la  grown  two  out  of  three  years  has  the  next  largest  popu- 


lation, while  In  the  two-year  rotation  where  peanuts  depress  the  population 
every  other  year,  the  meadow  nematodes  were  considerably  reduced  In 
nudiera.  In  addition,  at  the  Heat  Florida  Experiment  Station  (Jay) 
continuous  com  had  alffiificantly  larger  meadow  nematode  populations  than 
continuous  peanuts  (table  3).  Though  not  significant,  the  same  trend  wee 
observed  In  studies  from  rotations  at  the  Marianna  Ifcfclle  Obit  (Table  6). 


TABLE  2 

efisct  or  crop  rotaticb  at  mis  samples}  dates  mi  the  humbeks 
OF  PRATYIBICHUB  LEI0CKPHALU3X 
QUIHCY,  FLORIDA 


5sn5 — mrs — jsms sens — EStr 

W! i252 i22* 1 3. & 3255 A»i_ 


Continuous : 

Peanuts  (native!  4.3 
Peanuts  (lupine)  10.7 
Com  (native)  139-3 
Corn  (lupine)  368.0 


8$ 

61.3 


403.0 


0.7  2.4 
0.7  5-1 
25-7  132-1 
37.0  217.3 


Tvo-Yoar  Rotation 

Peanuts  (lupine)  14.3  $.0 

Com  (native)  70.7  28.3 


8.0 

15.7 


Three-Year  Rotation 
Peanuts  (lupine)  8. 3 

Com  (lupine)  252.3 

Com  (oats)  188.7 


Date  At. 


177.4  43.5  104.4  11.5 


tmaW  t.  a.  E-ar-"aEg;"  mte:  s'  k — ros : gra 

Date  X TreatmentJnteractlaD_-  higdjr  significant 

1lach  entry  in  the  table  la  an  average  at  the  values  of  the  first 
replications  far  each  treatment  froa  apentllx  tables  I - IV. 


EFFECT  OF  CROP  ROTATE*  a 


Cropping  Syeteme 

Replications 

At. 

2 

3 

b 

Continuous: 

Peanuts  (native) 

3 

5 

1 

3.0 

Peanuts  (lupine) 

9 

3 

5 

5-7 

Corn  (native) 

8b 

123 

58 

88.3 

Coin  (lupine) 

136 

90 

68 

98.0 

Treatnent  L.  S.  D. 

.05  - 

b6.7 

be  beat  studied  in  a continuous  cropping  practice  where  there  are  no 


founding  effects  from  the  rotation  of  cash  crops.  Differences  in  meadow 
nematode  populations  were  not  significant  between  lupine,  native  and  oat 
oovers  in  any  rotation  (tables  2 and  3);  however,  constant  trends  appear. 
Lupine  and  oats  appear  to  support  a larger  population  of  meadow  nematodes 
than  native  cover.  Poor  stands  at  lupine,  particularly  after  continuous 
peanuts,  have  occurred  since  the  first  year  of  the  apartment.1  In  the 
Quincy  area,  native  cover  was  so  sparse  es  to  approach  a fellow  following 
peanuts.  Very  poor  stands  and  subsequent  poor  growth,  occurred  when  lupine 
followed  continuous  peanuts;  therefore,  significant  differences  between 
native  and  lupine  cover  will  be  difficult  to  establish.  Lupine  yields  were 
slightly  higher  after  continuous  corn,  and  to  acme  extent,  this  was  re- 
flected in  trends  of  larger  mmfcers  of  meadow  nematodes  in  the  continuous 
corn  plots  that  era  followed  by  lupine  cover.  Lupine  yields  were  higher 


experiment  there  was  no  ooeparlson  of  this  cover  crop  with  native  cover 


An  interaction  exists  batmen  gangling  dates  and  treatments  (table  2} . 
this  interaction  la  found  in  the  three-year  rotations  where  the  October  and 
February  sampling  dates  had  considerably  higher  rushers  of  meadow  neemtofea 
for  cam  followed  by  limine  then  far  earn  followed  by  oats  as  canpared  with 
the  Jttly  and  January  sampling  dates  where  the  larger  population  occurred 

Additional  information  on  the  effect  of  rotations,  fertilizer, 
lime  and  cover  crape  on  yield  from  these  studies  has  been  published  by 
fhospeon  and  Robertson  (91). 


In  the  corn  plots.  Due  to  thle  interaction,  significance  is  probably 


Other  plant  parasitic  nematodes  vere  present  in  smaller  ambers 
(appendix  tables  V - XXVXXI) . Populations  of  Hoplolalnua  coronatus. 
Trichodorus  spp. , and  Xlphlnema  merlcanua  from  the  rotation  at  IJilncy 
behaved  similarly  to  Pratylenchua  populations  In  that  peanuts  supported 
significantly  lover  ambers  of  these  parasites  than  corn  (table  4).  from 


in  significantly  higher  embers  In  the  corn  (oats)  plots  then  corn  (native) 
and  corn  (lupine)  plots  (table  6).  from  the  data  It  appears  that  com 
la  the  preferred  host  for  lanoe,  stubby-root,  and  dagger  nematodes.  The 
largest  papulations  were  supported  by  continuous  o 
by  corn  in  the  two-year  rotation,  uhile  Intermedia 
the  three-year  rotation  vhere  corn  vns  grown  tvo  out  of  three  years.  The 
influence  of  cover  crops  on  populations  of  Hoplolalmna  coronatus  end 
Xlphlnema  anerlcanua  is  of  interest  because  significantly  lover  nmbei* 

(native)  plots  (table  4) . In  the  case  of  Xlphlnema  amerlcanm.  data  from 
the  Marl anna  rotation  (table  6),  though  not  significant,  supplement  tbs 
Qulnay  data  In  that  native  cover  had  a tendency  to  support  larger  ambers 
of  lance  nematodes  than  lupine.  Differences  in  Trichodorus  spp.  nmbers 
far  cover  ereps  vere  not  significant  (table  4).  An  interaction  exists  for 
Trichodorus  spp.  nunbera  between  cover  crop  d 
Interaction  la  associated  primarily  with  li 
responses  to  cover  crops  (appendix  ti 
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Bing  nematodes,  Crlconanoldea  spp.,  are  of  particular  Internet 
because  their  host  preference  differs  from  that  of  meadow,  lance,  dagger, 
and  stubby- root  nematodes.  In  contrast  to  the  other  plant  parasitic 
nematodes,  ring  nematode  populations  were  larger  on  peanuts  than  cn  com 
(tables  5 and  6) . Significantly  larger  population  occurred  where  coo- 


algnlf leant  difference  in  mad>ers  existed  In  the  two-year  rotation  whore 
corn  depressed  the  population  every  other  year.  In  the  three-year 

cantly  so,  than  on  corn.  In  this  ease,  lack  of  significance  Is  not  sur- 
prising because  the  preferred  host,  peanuts,  was  grown  only  cause  In  three 
years.  Additional  evidence  on  the  susceptibility  of  peanuts  to  ring 
nematodes  Is  found  In  the  significantly  larger  population  In  July  when 
peanuts  were  on  the  plots  (table  5).  Examination  of  treatment  averages 
In  the  continuous  crepe  and  throe-year  rotation  (table  5)  Indicates  that 
there  was  a tendency  for  lupine  to  sipport  a larger  Crlconcmoldea  pqpula- 
latlon  than  native  cover;  however,  frcai  the  one  aairpl  1 ng  date  of  the 

between  dates  and  treatments.  This  Interaction  Is  located  primarily  in 
the  two-year  rotation  where  at  the  July  and  January  dates  com  had  more 
ring  MMitodee  than  peanuts,  end  at  the  October  and  February  dates  larger 
populations  occurred  on  peanuts  than  on  ooro  (table  5)  • 

Ring  nematodes  are  the  only  plant  parasitic  nematodes  that  can  be 
associated  with  peanut  yields.  A large  mafeer  of  Crlconemoldes . parti- 
cularly at  the  peanut  growing  season,  wbb  associated  with  the  low  yielding 
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EFFECT  OF  CROP  ROIATIOI  AT  FOUR  SAMPUHJ  DATES  <K  THE  HUBERS 
QUIHCX,  FLORIDA 


DATE 

Oct.  30 

Feb.  6 

Jul.  6 

Jan.  lU 

Treat. 

18* 

Av. 

2.7 

lfi.3 

0.3 

0.3 

50.3 

17.0 

18.5 

4.0 

0.7 

9.0 

Cora  (lupine) 

3-0 

1.0 

3-0 

•Pun-v^ar  rotation 

5-3 

Com  (native) 

0.3 

0.0 

10.3 

11.3 

8.7 

11.0 

7.0 

Cora  (lupine) 

0.3 

7-7 

3.0 

3-9 

Coro  (oats) 

0.3 

0.3 

1.7 

1.7 

Date  Av. 

2.1 

8.1 

18.1 

8.2 

Treatment  L.  S.  D.  .05  - 9-U 
Date  X Treatment  Interaction  - 

highly  significant 

3.6 

1Sach  entry  In  the  table  1*  an  average  of  the  values  of  the 
first  three  replication  for  each  treatment  from  appendix  tables  V - VIII. 


apovnaa  T»W>i 


«iK»a«TiBOBTM 


M 

PSiSI  II 

S^siis  II 
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of  peanuts  frcE  plots  that  followed  lupine  cover  crops.  Over  the  eight 
year  period  of  the  tjilncy  rotation  experiment,  continuous  peanuts  (native) 
plots  have  yielded  acre  nuts  then  continuous  peanuts  (lupine)  plots, 
larger  yields  have  been  obtained  frcn  the  two  end  three-year  rotations. 
The  ledger  rotation  produced  the  highest  yield.  These  high  yields  were 


The  collective  group  of  nenatodes  referred  to  as  miscellaneous 
is  are  organism  associated  with  decay;  therefore,  it  would  ha 
they  would  be  associated  with  soil  organic  natter.  Soil 
organic  natter  was  higher  in  treatments  where  corn  was  grown  than  in 
peanut  treatments.  The  highest  organic  natter  was  found  In  the  three-yei 
rotation,  lowest  in  continuous  cropping  practices,  and  intermediate  in  t 
two-year  rotation  (90.) . Significantly  higher  mndsers  of  miscellaneous 
saprophytic  nematodes  occurred  where  corn  was  grown  than  where  peanuts 
were  grown.  In  addition,  saprophytic  nematodes  occurred  In  largest 

cropping  practices,  and  intermediate  matters  in  the  two-year  rotation 
(tahls  4).  T 


ha  superfaolly  Dorylalmoidea  are  con- 
of  this  superfamUy  that  occurred  in  the  soil  of 


occurring 


and  Apor~'»  although  other  genera  frequently  occurred.  In  ocmtrast 

to  the  miscellaneous  ne—tofo  group , Doryl.al  not  flea  populations  did  not 
correlate  with  the  amount  of  aoll  organic  natter,  but  with  crops  and 
rotation.  For  the  continuous  crops,  soil  free  the  peanut  plots  had 
significantly  lower  nuuhera  than  the  com  plots.  Soil  from  the  con- 
tinuous com  plots  had  significantly  higher  nud>ers  than  com  In  the 
too-  and  three-year  rotations.  The  two-year  rotation  had  smaller 
mailers  than  tlm  three-year  rotation  (table  4).  from  these  data  It 
appears  that  the  bulb  at  Daryl  ainoldea  show  the  seas  response  to  craps 
and  rotation  as  the  plant  parasites,  i.e.,  Pratylenehua,  Hoplolalmus , 
ami  Trlchodorus.  Though  not  as  coqplsta  and  obvious,  similar  observations 
are  indicated  In  data  from  the  Marianna  rotation  (table  6).  It  valid  not 
he  unreasonable  to  deduce  that  Boat  of  tbs  Itorylalmoidea  Involved  In  this 
stu4y  are  plant  parasitic;  although  there  certainly  remains  a possibility 
that  these  organisms  are  carnivores  of  ollgochaetes , at  plant  parasitic 
and  of  miscellaneous  nematodes,  or  at  other  soil  organisms. 


o tbs  genus  Mononchua  are  predators  of  many 
; therefore,  they  play  a rale  in  tbs 


biological  control  of  plant  parasitic  nematodes.  In  tbs  rotations  at 
Quincy  and  Marianna,  mmnnohs  ware  present  In  small  maters  (tables  4 
and  6),  and  If  the  population  else  la  any  Indication,  their  importance 
In  biological  central  at  plant  parasitic  nematodes  Is  limited.  B waver, 
they  were  found  in  largest  maters  in  treatments  that  had  a high  nematode 
population. 
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During  the  stages  of  this  Investigation,  total  nematode 

sere  made  for  all  continuous  cropping  practices  and 
rotations  at  fciinoy.  Data  from  the  first  three  sampling  dates  are 
practically  msanlngless  In  tint  differences  existed  only  between  corn 
and  peanuts,  particularly  between  continuous  com  and  peanut  crops, 
(appendix  tables  XXX  - XXXH) . Total  nesmtode  meters  for  the  seven 
seagoing  dates  showed  little  wore  (table  4).  However,  a tendency  does 
exist  for  the  total  nentode  papulation  to  follow  the  fluctuations  of  the 
plant  parasitic  nematode  populations.  lack  of  reliable  differences 
between  treatments  for  total  nematode  numbers  arises  from  Including  the 
rfawiiimea  saprophagoua  nematodes  In  this  group . Other  than  Indica- 
ting the  role  of  nematodes  In  soil  microorganism  dynamics,  total  rwmstnda 
counts  have  little  meaning  because  they  do  not  reveal  the  nature  of  the 
various  groups.  For  exa^le,  the  total  nematode  count  may  be  high, 
yet  few  plant  parasites  may  be  present.  8oil  saaples  with  almost  pure 


Another  lxgiortant  consideration  In  any  stuty  of  nenatode  popula- 
tion dynamics  Is  seasonal  development  of  the  population.  Significant 
differences  between  dates  occurred  for  Fratylenchua  lelooephalus , 
Criconemoldea  spp.,  Trlchodorua  spp.,  Monmchus  spp. , Dorylaimoidca, 
miscellaneous  nematodes,  sad  total  nematode  mmfcers  (tables  2,  4,  and  5). 
The  total  nematode  population  was  at  a low  level  during  the  winter,  but 
started  to  rise  during  the  spring  and  continued  through  the  late  sumasr 


and  early  fall  until  It  rea 
tables  XXX  - XXXVI).  Only 
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nematode  groups  because  of  the  limited  maker  of  Ob serrations  during  the 
seasons.  Tor  CrlccncMjlrtea  spp. , Trlehodorus  spp. , and  Dorylalaoldea 
high  peaks  in  the  population  occurred  in  July  while  lover  populations 
vere  found  In  the  colder  seasons • The  maker  of  Pratylenchus  leiooephalus 
vas  low  during  the  winter,  and  increased  during  late  suansr,  reaching  a 
high  point  in  October  (appendix  tables  I - IV).  Monoochus  spp.  and 
miscellaneous  nematodes  shoved  rather  erratic  behavior  in  that  high 
populations  occurred  in  October  and  February,  and  low  populations 
occurred  in  Ally  and  January.  Seasonal  differences  and  si  Hilarities 
suggest  severs!  iiportant  considerations.  Tbs  predscecus  noncnch  popu- 
lations correlate  with  the  group  of  organisms  that  conprise  most  of  the 
soil  nematode  population,  the  miscellaneous  nematodes;  therefore  the 
latter  group  must  serve  as  the  major  source  at  food  for  the  moncnchs. 

The  Dorylalaoldea  correspond  to  the  plant  parasites,  especially 
Crlconenoldes  epp.  end  Trlehodorus  spp.  This,  in  addition  to  response 


pnctloes,  indicates  that  the  bulk  of  the  Dorylalaoldea 
tatlon  may  feed  on  plants. 


fine  send 


fumigated  In  » 55  gallon  oil  drum  that  could  be  sealed  with  a gasket 
lined  top  and  a coepreseion  ring.  Holst  soil  was  placed  In  the  drum  in 
sir-inch  layers.  Bach  layer  raoelved  3 cc.  par  square  foot  of  4o  per- 
cent dlchloropropene-dlchloropropana  (“BO"),  the  sealed  drum  aa  allowed 
to  stand  10  days  before  Its  contents  were  spread  on  a greenhouse  bench  to 


moistened,  and  after  several  days,  checked  for  n 


acre  of  Ca(0H)2  and  600  pounds  per  acre  ctf  0-10-20  fertilizer,  the  soil 
In  which  sweet  com  was  to  be  grown  reoelved  Ca(0H)2  at  the  rate  of  600 
pounds  per  acre  and  4-5-7  fertilizer  at  the  rate  of  1200  pounds  per  acre, 
these  materials  were  thoroughly  Incorporated  into  the  soil  prior  to 
planting.  Plants  were  grown  In  slx-lnch  clay  pots  containing  1250  cc.  of 
air  dry  soil.  The  pota  were  placed  on  benches  In  a greenhouse. 

The  treatments  consisted  of  six  winter  legumes  and  the  reference 
plant,  irlstogold  sweet  com,  with  five  replications  In  a randomized 
block  design.  The  legumes  comprise,  cannon  ones  that  are  likely  to  be 
used  aa  winter  cover  crops  In  Plorlda.  These  Include!  Hubam  sweetdover, 
sweet  yellow  lupine,  bitter  blue  lupine,  vetch,  Austrian  winter  pea,  and 
Dixie  crimson  clover.  Seeds  were  planted  In  the  pots  on  January  22, 

1954.  The  legume  seeds  were  Inoculated  with  appropriate  Rhlxcbium 
species.  On  Pebruary  2,  1954,  the  plants  were  thinned  to  three  per  pot. 


Inoculated  with  SO  bud  picked 


of  B «<«■■«  gr«c<n»  Steiner,  1942,  per  pot.  She  last  tvo  block* 
were  inoculated  on  February  4,  1954.  She  nenatodea  were  washed  into  a 
■sell  bole  of  approdJMtely  one  cubia  Inch  that  was  located  between  the 
three  plants,  and  then  covered  with  soli. 

Starting  on  April  13,  1954,  sting  nenatode  counts  were  Bade  on 
soil  from  around  the  roots  of  the  plants  In  each  pot.  One  block  a day 
was  processed  until  all  had  been  emitted.  Three  separate  laboratory 
determinations  were  Bade  of  sting  nenatode  nunbers  In  each  pot.  Baking 
a total  of  21  exaalnatlooa  each  day.  The  soli  around  the  roots  was 
thoroughly  nixed  and  passed  through  a 5 m.  sieve.  Using  a 150  cc.  soil 
tuple,  the  nematodes  were  extracted  from  the  soil  by  the  Christie -Perry 
method  (15)  In  which  the  nematodes  were  retained  on  a 100  mesh  sieve.  An 
average  number  of  nenatodea  per  pot  was  calculated,  and  an  analysis  of 
carried  out  to  determine  significance  between  treatments. 


Results  and  Discussion 

Bo  nematodes  were  found  In  «vn  after  fiulgahion  with  ID. 

Ten  weeks  after  lnoaulatlon  with  sting  nematodes  significant 
differences  in  tbs  matter  of  nematodes  an  the  various  plants  ware  de- 
tected (table  7)*  The  soil  In  which  vetch,  sweet  corn,  and  Dixie  crimson 
clover  were  growing  had  significantly  larger  nunbers  of  sting  nematodes 
than  vcrcfound  In  the  soil  where  bitter  blue  lupine  was  growing.  Of  the 
legumes,  vetch  and  Dixie  crimson  clover  favored  the  devalopnent  of  the 
sting  nematode  more  than  bitter  blua  lupins,  Bubam,  and  swaet  yellow 


I' 


* 3 » * 3 R 

* « ^ i a & 
1 £ § a s 3 
^ 3 » a » £ 


l! 


i 


“ *-  * s a * s 

I I ! M 
I I 

1 1 1 1 1 ! i 


*3 

Ob  nervations  indicate! that  there  ms  little  Injury  to  the  roots, 
except  that  snail  brown  lesions  were  noted  on  the  roots  of  sweet  yellow 
and  bitter  blue  lupine. 

Tn<-M.ny  there  were  5.2  sting  neentodes  per  150  cc.  of  soil  In 
each  pot.  Dividing  the  average  maker  of  nematodes  recovered  In  150  00. 
of  soil  by  5-2  gives  the  wltlpllcatlcn  or  reproductive  rate  of  sting 
nematodes  on  the  various  crops  (table  7).  A reproduction  rate  of  1.0 
would  Indicate  that  the  particular  plant  nelntainwd  the  original  popula- 
tion, as  was  the  case  far  bitter  blue  lupine.  The  reproductive  rate  for 
HUbaa,  sweet  yellow  lupine,  Austrian  winter  peas,  and  Dixie  crimson 
clover  indicates  that  the  maker  of  sting  nematodes  an  those  plants  In- 
creased during  the  10  week  period  of  the  experiment.  The  reproductive 
rote  of  sting  nematode  on  sweet  cam  end  vetch  clearly  show  that  the 
populations  built  19  rapidly  In  the  presence  of  these  plants. 

Coro  was  used  In  this  experiment  as  a reference  plant  because  of 
the  known  susceptibility  of  this  plant  to  the  sting  neoatode.  The  data 
In  table  7 Indicate  the  response  of  winter  legumes  and  sweet  ooro  to 
sting  neaatodes  under  greenhouse  conditions;  therefore  the  build  19  of 
sting  nematodes  under  winter  field  conditions  would  not  be  expected  to 
be  as  large  as  those  exhibited  here.  The  build  19  an  corn  may  be  In- 
dicative of  what  would  happen  under  Burner  field  conditions,  future  re- 
search nay  prove  that  a highly  resistant  winter  cover  crop  is  not 
absolutely  necessary  In  order  to  prevent  Increases  In  ectcparasitic 
plant  nematodes  because  of  low  temperatures  during  the  winter,  parti- 


vetch  and  poaeibly  Dude  crimson  clover  should  not  be  planted  In  areas 
where  sting  nematodes  are  already  established. 

The  methods  used  in  this  experiment  are  of  greater  importance 
than  the  findings  thenelves.  The  method  outlined  here  pereits  the 
rapid  screening  of  large  makers  of  plants  for  future  field  trials - 


only  a ’1  expenditure  of  tins  and  energy.  Oils  type  of  experiment  Is 
not  designed  to  test  the  capacity  of  a given  nematode  to  inflict  damage 
to  the  host,  in  fact,  lack  of  serious  host  injury  Is  preferred  because 
a stunted  or  sickly  plant  Is  likely  to  produce  leas  food  material  for 
the  parasitic  nematode  papulation.  Plants  in  a serious  state  of  decline 
are  know  to  support  smaller  populations  of  plant  parasitic  a 
than  bealthy  plants  that  have  not  begun  to  ahov  symptema  of  a 
Infestation.  Therefore,  the  nematode  inoculum  In  testi 
the  rate  of  build  19  of  parasitic  nematode  populations  Should  be  Basil, 
yet  large  enough  to  give  on  adequate  distribution  curve  at  the  termina- 
tion of  the  experiment.  In  thle  experiment  an  inoculum  of  $0  sting 
nematodes  fulfilled  these  requirements. 

It  la  important  to  include  a reference  plant  in  each  experiment 
so  that  adjustments  can  be  made  far  variations  in  conditions  between 
experiments  that  Influence  nematode  populations,  thereby  allowing  corn- 


excellent  reference  plant  for  many  field  and  vegetable  plants  b 
its  cultural  nature. 


IB  OF  BOIL  FEHTILHI  I£VEI£  OH  V1MB 
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To  teat  the  relationship  of  plant  parasitic  nematodes  to  soil 
fertility,  sixteen  field  plots  vara  laid  out  on  Loon  firs  sand  at  the 
Central  Florida  Experiment  station,  Sanford.  Each  plot  was  10  x 43  feet 
or  1/100  acres.  Four  treatments  consisted  of  control,  lov,  medium,  and 
high  fertility  levels.  Each  treatment  was  replicated  four  times  In  a 


These  plots  had  been  previously  cropped  to  kenaf. 
a mas  disked  under  on  February  26,  195**-  This  area  1 


fumigated  for  nematode  control. 

mchaal-Ieonard’s  Ariatogold  Bantam  Evergreen  sweet  cam  was 
planted  on  March  12,  1951*,  In  33-inch  rows.  The  four  treatments  con- 
sisted of  the  control  with  no  fertiliser;  the  loo  fertility  level  with 
a total  of  1000  pounds  per  acre  of  4-5-7  fertiliser;  the  medium  fertility 
level  ulth  a total  of  2000  pounds  per  acre  of  4-5-7  fertiliser;  and  the 
high  fertility  level  ulth  a total  of  3300  pounds  per  acre  at  4-5-7. 

Each  plot  received  one-third  of  the  total  amount  of  fertiliser  on 
April  6,  1954;  one-third  on  April  21,  1954,  and  the  final  third  on 
May  17,  1954.  On  M^  26,  1954,  the  tuo  center  roes  of  each  four-roe 
plot  mere  harvested,  thus  the  yield  from  1/200  acre  mas  harvested  from 
each  plot.  The  mmfcer  at  plants,  lumber  of  ears,  and  total  wight  of 
ears  from  each  plot  vas  recorded,  nematode  counts  ware  made  an  March  17, 


195**,  for  each  plot  prior  to  the  planting  of  sweet  oo 
Den  made  on  June  2,  195**,  following  the  harvest  of  the  corn.  Baa  corn 
stover  was  disked  under  later  that  sue  day,  and  native  vegetation  was 
allowed  to  grow  on  the  plots  until  the  beginning  of  the  celery  season 
when  It  ms  disked  under. 

Analysis  of  variance  was  made  on  the  data  far  weight  of  ears. 


ears,  and  to  sons  extent  the  number  of  ears,  a "yield  factor"  was  de- 
vised which  wuld  give  a yield  Index  value  that  Is  related  to  mobers 

for  tbs  yield  factor,  mnfcer  of  ears  tines  weight  of  ears  divided  by 

Celery  was  planted  on  October  1,  195k,  In  30-lnch  rows.  Celery 
seedlings  were  secured  fren  fumigated  aae&eda.  Ho  fertiliser  was 
applied  at  the  ties  of  transplanting.  She  fertiliser  levels  fee  celery 
ware  no  fertilleer  and  one,  three,  and  five  tone  of  5-5-8  fertiliser  per 
acre  divided  Into  ten  applications  which  were  made  at  10-lk  day  Inter- 
vals. The  various  fertiliser  levels  were  placed  on  the  aaas  plots  that 
bad  previously  received  a comparable  fertility  level  for  corn;  for 
exaq^le,  plots  that  received  no  fertiliser  In  the  com  experiment  were 
not  fertilised  in  this  experiment.  Celery  fta  the  two  center  rows  at 
each  four- row  plot  waa  cut  and  weighed  on  February  1,  195 5.  The  weight 
of  blackheart-atalks  and  total  weights  were  recorded.  cn  February  8, 
1955,  representative  root  sables  were  dug  from  the  two  center  rows  of 


*7 

each  plot  and  unshed  free  of  aoll.  The  nun her  of  roots  and  their  oven 
dry  weights  (70°C)  were  recorded.  Hemstoda  counts  were  made  oid-vay  In 
the  celery  graving  season  on  Decaater  9,  1951*,  and  following  harvest  on 
Fttruary  8,  1955- 

Analysis  of  variance  was  calculated  for  celery  stalk  weights, 
average  root  weights,  and  matoere  of  plant  parasitic  nenstodea. 

For  both  corn  and  celery,  soil  salvias  for  neaatode  studies  con- 
sisted at  one  quart  soil  sables  taken  fron  the  root  sons  of  the  two 

sampling  tube  to  a depth  of  six  Inches . Laboratory  determinations  were 
made  on  a 150  cc.  aliquot  froai  each  quart  container.  Bie  Chrlstle-Peny 
method  (15 ) of  extracting  nematodes  was  used.  The  nematodes  were  re- 
tained on  a 200  mesh  sieve.  Laboratory  determinations  were  mads  In 


r 9,  195*»,  sampling  data,  single 


Results  end  Discussion 
On  Hsrch  17,  195*,  at  tbs  beginning  of  the  1 


Dollchodorus  heterocephalus  and  Trlchodorua  spp . mutters  were  low. 

The  largest  mater  of  plant  parasites  found  on  any  one  plot  was  five 
per  150  co.  of  soil.  Sane  plots  had  none  (appendix  table  XXXVHZ). 

On  March  17,  1954,  significant  differences  In  treatments  did  not  occu 
far  either  D.  heterocephallie  or  Trlchodorua  spp.  (table  8).  During 


the  period  that 


1)8 


TABUS  8 

I5KAT0DE  COUHTS  TUCK  SWEET  CORE 
at  various  mamxa  ievels 


Pol  4 ehrwlorus 

Trlcbodorus 

spp. 

5-7  fertiliser 

fcr.17, 

1951* 

June  a, 
1951* 

1954 

0 

0.81 

8.3 

0.3 

12.8 

1000 

1.3 

19-5 

0.8 

88.5 

aooo 

1.3 

11.8 

1.5 

34.5 

3000 

1-5 

38.2 

0.0 

85.2 

"T»r^ 

19.3 

n.a. 

n.a. 

"hsach  table  entry  la  an  average  of  1)  replications  frca 
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of  the  season,  as  any  as  50  specimens  of  D.  heterocephalua  and  172 
specimens  of  Trlchodorus  spp.  occurred  In  150  00.  of  aoll  frcai  certain 
plots  (appendix  table  XXXV HI) ■ By  June  2,  1954,  the  nunber  of 
0.  heterocephalua  In  the  high  fertility  plots  was  significantly  higher 
than  the  cheek  plots  that  received  no  fertiliser  (table  8) . The  sane 
significance  for  Trlchodorus  did  not  occur;  although,  significance  sea 
approached. 

Fran  the  eweet  corn  yield  data  (table  9)>  it  is  Interesting  to 
note  that  even  though  significantly  more  ears  ware  harvested  fra  the 
highest  fertility  level,  there  vaa  no  significant  increase  in  tbs  total 
weight  at  corn  above  1000  pounds  per  acre  at  4-5-7  fertiliser;  con- 
versely, there  was  an  apparent  decrease  in  total  ear  weight  per  plot 
with  Increases  In  fertility  through  5300  pounds  per  acre  of  4-5V7 
fertiliser.  Ho  significance  was  found  for  the  average  ear  weight  or 
yield  factor  for  the  various  fertility  treatments  (table  9). 

Formulation  of  the  yield  factor  represents  an  attaint  to  plane 
a numerical  value  on  the  overall  Influence  of  plant  parasitic  nematodes 
on  factors  that  influence  the  vegetative  response  of  corn  at  different 
fertility  levels.  This  arbitrary  factor  is  of  little  value  in  inter- 
preting the  data  because  it  lacks  significance.  Of  tbs  other  values, 
the  total  weight  of  ears  harvested  fra  the  plots  probably  represents 
the  best  vegetative  measure  of  plant  response  to  fertility  and  effect 
of  nematode  damage  to  roots.  A restricted  root  syetsn  will  be  less 
effective  in  adsorbing  nutrients  fra  the  soil  than  a healtlyone.  The 


number  of  plant  parasitic 
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TABLE  9 

sweet  ccrh  mu  data  men  various  ramm  levels 
SAHFCBD,  FLORIDA 


Treatments : 
lbs.  per  acre 
4-5-7  fortiliier 

vr 

Bo. 

"ui-T 

Mo. Ears  X Wt.Eare 
So.  Plants 

0 

k.* 

10.5 

0.35 

1.84 

1000 

16.0 

38.8 

0.56 

17.31 

3000 

15-9 

31.8 

0.49 

17.58 

3000 

15.1 

35-3 

0.57 

30.94 

Significance 
L.  S.  D.  .05 



#» 

n.e. 

wight  of  the 


The  date  hear  thie  out,  for  as  the  fertilizer  me  increased  fraa  the 
cheek  to  the  1000  pounds  per  acre  of  h-5-7  there  was  an  Increase  In  the 
nuafcer  of  parasitic  nematodes.  This  was  probably  due  to  the  presenoe 
of  a Bare  extensive  root  systea  which  exported  a larger  nematode 
population.  As  the  plant  parasitic  nematode  population  Increased  with 
fertility,  there  was  an  apparent  reduction  In  the  weight  of  corn  ears. 

It  Is  entirely  possible,  and  In  fact  probable,  that  during  the  83  days 
that  corn  was  on  the  land,  parasitic  nematodes  became  a factor 

suited  In  an  economic  Increase  In  yield. 

Of  greater  Interest  are  the  relationships  between  plant  parasitic 
nematode  mufcare,  fertility  levels,  and  celery  yield  data.  Celery  yields 
significantly  Increased  with  fertility  levels  through  the  three  tons  per 
acre  rate  of  application  of  5-5-8  fertiliser,  but  sharply  declined  at 
the  five-ton  application  rate  (table  10) . "■  root  development 

occurred  et  the  one- ten  rate  and  not  at  the  three,  as  might  be  expected 
from  celery  yield  data  (table  10,  figure  1) . 

At  this  point,  field  observations  add  considerably  to  the 
importance  of  these  findings.  Celery  that  received  no  fertiliser  had 
a rather  well  developed  root  syetam  in  proportion  to  Its  top  else.  The 
root  system  of  theee  plants  was  fibrous  and  extended  well  down  into  the 
soil.  In  contrast,  roots  fraa  plants  growing  under  higher  fertility 
condition  showed  more  necrosis  and  more  of  the  classical  a tubby-root 
condition.  Boots  from  the  low  fortuity  level,  one-ton  fertilisation 
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Treatments: 
tons  per  acre 

XvT¥5tS 

Yield  per  Plot 
(lbs.) 

At-  ***• 

0 

31.51 

4.3 

1 

187.0 

ii-7 

3 

367-5 

8-3 

5 

294.0 

9-« 

Significance 

Li  8-  P-l  -i-P? 

EJ 

W 

L£ 

1Baoh  table  entry  la  an  average  of  4 repllcatlona  free 
k tables  XXXIX  and  XL. 
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rate,  were  by  far  the  largest  of  all  the  treatments,  but  they  did  not 
penetrate  Into  the  eoll  aa  f ar  aa  those  of  the  more  vigorous  control 
plants.  With  higher  fertility  levels,  three-  and  five-tan  fertilisation 
rates,  the  amount  of  stubbing  Increased,  and  the  root*  became  restricted 
to  the  upper  three  or  four  Inches  of  surface  soli.  Plot  mater  16 
(appendix  table  XU)  was  a high  fertility  plot,  and  several  areas  In 
this  plot,  even  with  adequate  fertility,  produced  plants  that  were 
scarcely  larger  than  the  controls.  On  Decesfcer  9,  1954,  nematode  counts 
were  on  soli  from  around  the  roots  of  these  poor  plants  and  from 
sou  around  adjaoent  superior  plants.  A 150  ec-  soil  sessile  from  the 
superior  area  contained  192  awl  and  103  stubby-root  nematodes,  Alls 
a corresponding  soil  saqple  from  the  adjacent  poor  area  contained  546 


nematode  populations  can  be  of  such  magnitude  that  yields,  even  In  the 
presence  of  Me*  fertility,  are  markedly  reduced. 

Applications  of  fertiliser  every  10  - l4  dsys  supplied  a con- 
tinuous source  of  nutrients  for  plant  development.  As  the  mmber  of 
fertiliser  applications  Increases,  root  proliferation  should  Increase. 
Accordingly,  root  growth  should  be  faster  at  the  higher  fertility  levels. 
Plant  parasitic  nematode  populations  should  also  lncreese  because  at  s 
more  abundant  food  supply.  Though  not  significantly  different,  mafcers 
of  D.  hsterocephalua  end  Trlchodorue  Increased  with  fertility  levels 
at  tbs  December  9,  1954,  sailing  date,  which  was  approximately  halfway 
through  the  growing  season  (table  11,  figure  1). 
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TABUS  11 

HBUTOIE  COURTS  KKM  CELERY  AS  VARIOUS  mSIUSX  LEVELS 
SAHFOHD,  FLORIDA 


Treatments: 

M1^ 

Trlchodorus 

5-5-8*fertlllzer 

heterocepbalus 

spp. 

Dec. 

1954 

Feb.  0, 
1955 

0 

103-31 

144.6 

35-5 

39.8 

1 

127.8 

349.9 

6e-3 

247.1 

3 

104.5 

2L8.3 

86.5 

I8L.3 

5 

144.8 

288.0 

115.3 

146.9 

Significance 
L.  S.  D.  .05 

n.s. 

n.a. 

n.a. 

. S-o  . 

Sach  table  entry  la  an  average  of  4 replication  fjxat 


FIGURE  1 

EFFECT  OF  FERTILIZER  ON  YIELD  OF  CELERY  TOPS  AND  ROOTS 
AID  ON  NEMATODE  POPULATIONS 


put  out  new  roots  lass  rapidly  than  young  vigorous  plants.  Recession 
of  plant  parasitic  nematode  lumbers  should  occur  first  at  the  higher 
fertility  levels  because  the  parasites  reach  damaging  proportions  at  an 
earlier  date  under  these  conditions  than  on  slowly  growing  plants  of 
lover  fertility  levels.  Actual  nematode  counts  from  the  various  fer- 
tility levels  at  the  end  of  the  celery  growing  season  substantiated 
these  hypotheses  (table  11,  figure  1) . Sinters  of  D.  heterocephalus 
and  Trlchodorua  Increased  between  the  plots  that  received  no  fertiliser 
and  the  one-ton  fertilisation  rate,  and  decreased  at  higher  fertility 
levels.  Significance  for  Trlchodorua  populations  existed  between  the 
control,  which  was  not  fertilised,  and  the  higher  fertility  levels 
(table  11). 

Additional  informative  relationships  on  nematode  population 
dynamics  are  discernible  in  the  relative  differences  in  the  else  of  the 
populations  between  the  two  sampling  dates  for  the  four  fertility 

These  relative  Increases  further  Indicate  that  the  number  of 
plant  parasitic  nematodes  must  have  attained  a high  prat  In  the  high 
fertility  plots  at  an  earlier  time  and  were  In  a state  of  decline  at 
the  last  —t1  * eg  date.  Where  one-ton  of  fertiliser  was  used,  plant 
parasitic  nematode  pcpulatlana  were  at  or  neer  a high  peak.  Treatments 
that  did  not  receive  fertiliser  applications  were  probably  at  the  top 

as  large  as  those  from  the  higher  fertility  levels. 


Still 
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TABU  12 

RELATIVE  NUMERICAL  UKREASE  OF  NEMATODE  POPULATICHS 


Tone  at  Ferti- 
liser per  acre 

DoUchodorua 

heterocephalua 

Trl°^°rUfl 

0 

tt.31 

*»-5 

X 

222.1 

104.8 

3 

113.0 

94.8 

5. 

143.2 

31.6 

^Each  entry  la  the  difference  between  mnfcera  at  the 
December  9,  1954,  end  February  8,  1955,  aanpHng  dates  taken  from 


at  the  higher  fertility  level*  la  the  toxic  effect*  of  heavy  appll- 
catlcna  of  fertUlaer.  However,  due  to  the  Halted  evidence  at  hand. 


problematical 


poeltlve  proof. 


figure  1 above 


for  the  conditions  at  erfu  experiment. 


the  celery  root  weight  curve  follows  closely  that  of  the  nematode 


fertilisation  rate  while  celery  top  weights  continued  to  Increase 
through  the  three-ton  fertilisation  rate  at  which  point  It  decreased. 
Tn.«mneh  as  celery  yields  Increased  through  the  three-ton  rate, 
additions  of  fertiliser  <9  to  this  point  apparently  allow  Increases 
In  celery  yield  despite  high  nematode  populations  and  restricted  root 
develcgnBnt.  The  decline  In  celery  yield  at  the  five-ton  fertilization 
rate  may  very  well  be  associated  with  acne  other  cause  than  nematodes, 
a.  g. , nutrient  balanoe.  Seduction  in  celery  yields  occurs  frequently 
at  a fertilisation  rate  at  five  tans  per  acre  of  $-$-8  fertilizer  In 
the  Sanford  area,  even  on  fumigated  land. 


Boot 


OF  THE 


In  this  experiment  several  separate  sub-e^perlmenta  were  carried 
out  to  evaluate  the  nr—wnly  used  Chrlstie-Perry  method  of  separating 
nematodes  from  the  soil.  This  was  done  In  an  effort  to  locate  sources 
of  error  In  the  method,  and  on  the  basis  of  the  findings  to  asks  modi- 
fications and  suggestions  regarding  Its  use.  The  statistical  measure 
of  the  "coefficient  of  variability"^  was  used  In  these  studies  because 
the  usefulness  of  any  laboratory  method  In  quantitative  experimental 


studies  Is  determined  by  the  variability  inherent  In  the  method  itself. 

Henatode  Infested  soil  was  placed  In  seed  flats  and  pi  anted  with 
Everglades  Ho.  1 Bermuda  grass.  Soil  from  these  flats  contained  a 
readily  available  simply  of  plant  parasitic  and  miscellaneous  soil 
nematodes.  The  soil  Itself  was  a composite  of  the  top  soil  from  toon 
fine  sand  and  Arredondo  fine  sand.  For  each  sub-experiment,  an  excess 
of  the  required  amount  of  soil  was  brought  Into  the  laboratory  and 
sifted  through  a 5 m.  metal  sieve  to  remove  the  grass  roots,  and  mixed 
until  a haaogeneous  soil  was  obtained.  All  determinations  were  made  an 
150  ce.  soil  sengles  of  this  homogeneous  soli.  Hematodes  were  Identified 
and  counted  under  a stereoscopic  microscope . 


1 Coefficient  of  variability 


100  1 X* 


A.  Variability  of  the 


Each  1J0  ee.  soil  saqple  was  rolled  with  a water  spray  to  the  i 
gallon  level  of  the  previously  described  one  gallon  seaauring  can  and 
decanted  onto  a nest  of  sieves.  The  top  sieve  was  etf  1 at.  mesh,  and 
the  retaining  sieve  100  aesh.  Ibis  rolling  and  decanting  process  was 
repeated  three  tines.  After  the  i m Ami  particles  had  been  washed 


with  tepid  water  (30°C).  Sixteen  funnels  were  eet  19  in  this  Banner  with 

After  24  hours  akec.  saqple  was  drawn  from  each  funnel  end  nematode 
counts  Bade.  Additional  4 cc.  s eqplfus  were  drawn  after  48  and  72  hours. 


each  saaple.  On  the  basis  of  16  saaples,  the  coefficients  of  variability 
for  the  means  at  the  above  nenatode  groins  were  cc^uted  for  the  counts 
osds  after  24,  48,  and  72  hours.  She  nematode  values  for  48  hours 
represent  the  Bastion  of  the  mnfcers  recovered  after  24  end  48  hours; 
likewise  values  far  72  hours  ere  a eimnation  of  the  nusbers  recovered 
after  24,  48,  and  72  hours. 

the  sack  into  a petri  dlah  and  carefully  picking  through  the  detritus  to 
find  Uw  nematodes - 

B.  Location  at  variability  in  the  Baerraann  funnel. 

In  this  eiQeriment  12  saigilee  were  handled  and  processed  like 


i.  After  24  hours 


aejqiles  sere  dress  frae  the  Baermaon  funnel.  The  remaining  contents  of 
the  funnels,  approximately  $00  cc. , sere  drained  into  a large  beaker. 


tales  in  the  beakers  wen  concentrated  for  avaml nation  by  allowing  the 
nematodes  to  settle  to  the  bottom  by  gravity,  and  siphoning  off  the 
excess  water  with  a slow  acting  siphon.  The  timbers  and  percentages  of 
sting  nematodes,  miscellaneous  nematodes,  and  total  nematode  ambers  con- 
tained in  the  samples  taken  from  the  various  levels  of  the  Baeraann 
funnel  wen  determined.  The  coefficients  of  variability  wen  calculated 
for  nematode  means  for  the  first  4 ec.  sables,  funnel  contents  after  24 
hours,  and  funnel  contents  after  72  hours. 

C.  Comparison  of  a six-inch  pan  method  and  the  Baemann  funnel  for 


and  11  six-inch  porcelain,  flat  bottom  pans  wen  set  up.  me  coeffiden 
of  variability  wen  determined  for  the  mean  nucber  of  sting  and  owl 
nematodes  fraa  a single  4 cc.  drawing  after  24  hours,  for  the  remaining 

The  pan  wma  fitted  with  a piece  of  i-lneh  hardware  cloth  that 
rested  on  the  bottom  of  the  pan.  A circular  piece  of  Mialln  was  placed 
an  top  of  the  hardware  cloth.  The  suslln  should  be  of  sufficient  slse 


to  extend  up  the  side  of  the  pen  (bout 
veter  ms  poured  into  the  pan  until  it 


one  inch  vhen  in  position.  Tepid 


If  air  bubbles  should  form  under  the  suslln,  they  should  be  released  by 
tilting  the  pan.  At  this  point,  the  oontents  of  the  retaining  sieve 


extraction  period,  the 
the  pan  by  the  fra 
of  the  pan  vere  mi 


ack.  After  the  dei 
its  oontents  mie  gently  lifted  f) 
allowed  to  drain  into  the  pan.  The  ax 


d the  m 


by  siphoning  off  the  excess  water,  which  normally  does  not  exceed  100  ee. 
To  prevent  oxidation  of  the  hardware  cloth,  it  was  painted  with  black 
enamel  paint. 


Determination  of  the  m 


soil  mist  be  roiled  to  extract 


A like  those  of  the  proceeding  sub-experiments,  except  that 
h decanting  and  mshlng  process  the  contents  of  the  100  mesh 


sieve  mre  washed  into  separate  Baeimann  funnels.  process  was 
repeated  four  times  for  each  soil  sample,  five  1J0  ec.  soil  sables 
mre  treated  in  this  manner,  making  a total  of  20  funnels.  After  24 
hours  the  contents  of  the  funnels  were  drained  into  large  beakers. 


following  the  concentration  of  the 


Results 


A.  Variability  at  the  Baerroum  funnel 

The  customary  procedure  in  using  the  Baexnaim  funnel  to  determine 
nematode  nusbera  in  a given  sample  la  to  draw  off  several  cub lc  centimeters 
of  water  frost  the  bottom  of  the  funnel.  For  moat  workers  this  aaount  will 
probably  be  about  b ee. , which  will  oover  the  bottom  of  a 2-9/8  inches 
Syracuse  watch  glass,  but  will  not  be  enough  water  to  reduce  appreciably 
the  resolution  of  the  nematodes  under  a stereoscopic  microscope . Rriuo- 
Inatlon  of  the  data  In  table  13  shows  that  the  variability  of  nematode 
nudters  froa  single  b co.  samples  was  high,  ranging  from  28.2  to  bo.9 
percent.  This  variability  is  sufficiently  high  to  cause  lack  of  signi- 
ficance in  many  experiments  unless  there  are  numerous  replications.  The 
coefficient  of  variability  was  reduced  after  b8  and  72  hours  to  a level 
at  which  quantitative  studies  can  carceivably  be  carried  out  (table  13). 
After  standing  far  b8  to  72  hours,  many  plant  parasitic  nematodes  fail 
to  retain  the  internal  definition  required  for  finer  taxonomic  purposes; 
therefore  it  would  be  desirable  to  have  the  smallest  variability  possible 
after  2b  hours,  or  less.  This  would  also  greatly  facilitate  the  nudrer 
of  samples  that  could  be  handled  in  a day. 

Based  on  the  total  mmfeer  of  nematodes  recovered  after  72  hours, 
only  about  60  percent  were  recovered  after  2b  hours  and  90  percent  after 
b8  hours  (table  lb) . The  percentage  of  awl  nematodes  recovered  after  2b 
hours  and  b8  hours  la  considerably  larger  than  the  percentage  of  sting 


i.  This  la  not  surprising 
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TABU!  13 


VARIABXLOT  OF  ® 


59-5  35.2 

3.1  40.9 

233.4  32.3 

338.4  28.2 


88.4  24.1 

3.9  44.0 

446.9  17-3 

542.9  14.4 


100.8  15.8 

3.9  **.0 
478.3  17.6 

582.9  15-2 


1The  mean  and  the  coefficient  of  variability  are  determined 
on  the  1st  4 cc.  drawing  from  16  funnels. 
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PERCENTAGE  OF  NEMATODES  RECOVERED  FROM  THE  a 


Sting  59-0  88.0 


Total 


79.5  100.0 

48.8  93.1* 

52.9  93-1 


derived  Iron 


of  16  funnels  In  table  13. 


an  aquatic  environment,  such  as  the  Beenann  funnel,  it  would  be  capable 


The  Baexmann  funnel  la  rather  efficient  in  extracting  moat 
nematodes.  The  average  nuaber  of  etlng  nematodes  and  miscellaneous 
nematodes  found  in  the  nialln  sack  after  72  hours  mbs  3.3  and  3-0  re- 
spectively. Bo  awl  nematodes  were  found.  In  terns  of  percentages,  97 
percent  of  the  sting  nematodes,  99.3  percent  of  the  miscellaneous  soil 
nasiatodes,  sad  100  percent  of  the  awl  nematodes  placed  in  the  funnel 
migrated  through  the  muslin  and  were  recovered  after  72  hours. 


B.  Location  of  variability  in  the  Baemann  funnel. 

Inasmuch  as  practically  all  nematodes  migrate 
sack  by  72  hours,  it  becomes  necessary  to  look 
of  the  Observed  variation.  Examination  of  the  data 
that  the  first  4 cc.  increment  drawn  from  the 
69  percent  of  the  sting  nematodes  and  42.9  percent 
nematodes  present  In  the  funnel  after  24  hours.  Tt 


far  the  source 
in  table  1$  shows 


yielded  15-3  percent  sting  nematodes  and  42.0  percent 
nematodes.  These  percentages  indicate 


large  madwr  of  nematodes 


part  of  the  funnel  after  24  hours, 
of  nematodes  retained  In  the  top  of  the  funnel  w 

ha  first  4 cc.  aaqple.  Hi 


source  of  the  Observed  variation  of 


15 


nematode  counts  frcu  12  funnels. 


coefficients  at  variability  for  24  hours  and  72  hours  also  indicate  this 
(table  16).  The  variability  after  24  hours  for  the  first  4 cc.  drawing 
was  $$.6  percent  for  sting  nematodes  and  4$. 9 percent  for  miscellaneous 
nematodes,  while  the  variability  for  tbs  entire  funnel  contents  was  16. 8 


nematodes.  The  variability  was  only  slightly  reduced  after  72  hours. 

lOr  routine  survey  work,  nematode  examinations  made  on  single 
4 oc.  drawings  from  the  Beeraann  funnel  will  be  sufficient.  B»  Baemann 
funnel,  as  (warmly  used,  is  probably  not  sufficiently  precise  for 
quantitative  studies  unless  48  to  72  hours  are  allowed  for  extraction. 
Adequate  quantitative  results  can  be  obtained  by  removing  the  entire 


for  subsequent  examination  by  seme  suitable  method.  Feder  end  Feldmesser 
(27)  realised  that  the  variability  of  the  Baermann  funnel  could  be  re- 
duced by  examining  nematodes  taken  from  the  water  content  at  the  entire 
funnel.  They  concentrated  the  nematodes  by  using  suction  on  a Buchner 
funnel  equipped  with  a fritted  glass  wafer.  Hematodes  may  also  be  oon- 
centrated  by  siphoning  off  excess  water  after  the  nematodes  have  settled 


to  the  bottom  of  a tall  column  of  water.  More  recently  the  author  has 
used  small  metal  sieves,  300  to  400  mesh  and  two  Inches  in  disaster,  for 
concentrating  nematodes.  The  contents  of  the  Baermann  funnel  are  allowed 
to  drain  directly  into  the  sieve.  The  nematodes  can  then  be  washed  into 
s Syracuse  watch  glass  by  using  a wash  bottle  vltb  a fins  stream.  It  is 
invariant  that  this  sieve  be  of  considerably  finer  mesh  then  the  original 
retaining  sieve,  which  is  usually  100  or  200 
nematodes  will  be  lest  in  the  final  step. 


t»;  otherwise  many 


Sting 

Miscellaneous 


Total 


1st.  4cc.  funnal 

55-6  16.8 
45-9  17-9 
1*8.9  14.8 


IgF 

frxTm. 

15.4 

14.3 

11.9 


^Tba  coefficient*  of  variability  are  baaed  on  12  funnels. 


As  in  the  other  cases,  the  first  I*  ee.  drawing  frca  the  n«ew««nn 
funnel  had  a high  coefficient  of  variability  for  sting  nematodes  (table  17). 
Iven  though  the  11  Baernenn  funnels  and  11  pans  were  set  up  frca  the  seae 
soil  mixture  and  handled  alike  in  every  reap act,  the  coefficients  of 
variability  for  octrtalner  contents  were  considerably  lower  for  the  pan 
method  than  for  the  Baermana  funnel ■ The  lower  variability  of  the  pan 
method  Is  probably  due  to  two  factors:  one,  the  flat  muslin  surface 
allows  quicker  migration  at  the  nematodes  because  the  detritus  la  spread 
out  over  • larger  area  than  is  possible  in  the  muslin  sack  of  the  Baernenn 
funnel,  and  secondly,  due  to  the  Increased  surface,  better  oxygenation 
of  the  aaqple  allows  longer  survival  of  the  nematodes. 

On  the  basis  of  the  findings  from  the  pan  method,  a new  type 
of  auslln  container  was  devised  for  the  Baermnnn  funnel.  It  has  been 
used  successfully  for  acme  time  In  routine  determinations,  though  its 
variability  has  not  yet  been  determined.  The  —«»  seek  with  its 
supporting  wire  hoop  la  replaced  by  a piece  at  muslin  fixed  tightly 
In  position  by  a wide  rubber  band  on  a two- Inch  section  of  four- Inch 


to  clean  and  sterilise,  and  requires  considerable  work  In  — <rt"g  new  — 
when  the  old  seeks  deteriorate.  These  difficulties  are  overcome  with  the 
present  muslin  bottom  aluminum  ring.  For  precise  results  it  will  still 
counts  on  the  entire  water  content  of  the  funnel, 
funnel  equipped  with  the  muslin  hottest  aluminum  ring 
t means  of  extracting  soil  nematodes.  No  other  method 
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adapted  to  quantitative  as  veil  as  qualitative  nematode  counts.  The 
pan  method  has  sene  advantages  far  oerteln  types  of  vork.  In  field 

and  funnel  racks  often  becomes  a problem.  The  pan  method  nay  alleviate 
sens  of  these  difficulties. 


D.  Determination  of  the  lumber  at  times  a soil  saxple  must  be  rolled 
to  extract  the  largest  umber  of  nematodes. 

Ho  doifet  some  nematodes  are  lost  In  the  gravity-sieving  process 
because  they  Kill  pass  through  the  fine  sieve,  particularly  small 
species  and  larval  forms,  for  this  reason  nematode  counts  do  not 
necessarily  represent  the  actual  msber  at  nematodes  In  the  soil.  Tar 
a specified  retaining  sieve,  nematode  oounts  based  on  the  Beermann 
funnel  give  reliable  Indices  of  nematode  Infestations.  In  this  study, 
the  percentage  at  nematodes  extracted  refers  to  the  mi 


Counts  made  on  sting,  ring,  and  miscellaneous  soil  nematodes 
frem  sandy  soil  shoved  that  80  to  86  percent  vere  removed  from  the  soli 
after  the  first  rolling  and  decanting  process  (table  18).  After  four 
BUI*  processings  99  to  100  percent  of  the  soil  nematodes  vere  removed. 
Tor  most  experimental  nematode  determinations  three  or  four  repetitions 
of  tbs  rolling  and  decanting  process  should  be  sufficient.  Tar  routine 
qualitative  studies  tvo  such  repetitions  should  suffice.  These  sugges- 
tions will  apply  only  to  sandy  soils.  It  is  likely  that  the  same 
suggestions  can  he  made  for  loam  soils,  and  possibly  heavier  soils. 


H 


I I 


In  the 


If  a ISO  cc.  soil  esngle  is  used,  three  or  four  rolling  and  decanting 
steps  mist  be  used.  The  material  caught  on  the  retaining  sieve  after 
each  processing  met  be  washed  Into  separate  funnels  because  of  the 
volume  of  organic  matter  that  Is  carried  over  Into  the  funnel.  Experience 
has  shown  that  when  too  mich  organic  material,  such  as  that  obtained  from 
peat  eolla,  Is  carried  over  Into  the  funnel  the  lumber  at  nematodes  ex- 
tracted Is  reduced. 


a CXOP  rotation  study  fron  1952  to  1955  at  Quincy,  Florida, 


the  nusfcera  of  plant  parasitic,  predaceous,  and  sapropbagoua  nematodes 
were  determined  for  continuous  cropping  practices  and  two-  and  three-year 


cover,  bitter  bine  lupine,  and  Southland  oats. 

Significantly  higher  mmfeera  of  smooth- headed  meadow  nematodes, 
Pratylennhus  lelocephslus , were  present  in  the  soil  following  con  then 
were  found  after  peanuts.  The  largest  populations  occurred  when  con  was 
grown  continuously.  However,  when  con  was  grown  in  rotation  with  peanuts 
the  numbers  decreased.  The  lowest  infestation  following  corn  occurred  In 
the  two-year  rotation  with  intermediate  numbers  occurring  where  con,  the 
■oat  susceptible  plant,  was  grown  two  years  and  peanuts  one.  Other  plant 
parasites  were  present  in  smaller  nusfeers - Populations  of  lance  nematodee, 
Hopl oleins  corcnatua;  stubby-root  nematodes,  Tricbodorus  spp.,  and 
dagger  nematodes,  Xlphlnema  amerlcanum,  behaved  similarly  to  meadow 
nematodes  with  respect  to  eon  end  peanuts . On  the  other  hand  Crlocnemoldes 
Spp.  populations  were  larger  following  peanuts  than  con.  Large  nusfeers 
of  ring  nematodee,  Criconemoldea  spp. , were  associated  with  reduced  pea- 
nut yields.  Lupine  and  oats  appeared  to  support  larger  nusfeers  of  meadow 
and  ring  nematodes  than  native  cover.  In  continuous  con  plots,  the 
nusfeers  of  lance  and  dagger  nematodes  were  significantly  higher  when 


soil  nematodes  were  associated  with  a high  percentage  of  soil  organic 
matter,  the  largest  nusfeers  occurring  in  the  long  rotations.  Predace jus 


fame.  The  bulk  of  the 


longing  to  the  superfamily  Dorylalmoidea,  exclusive  of  Xlphlmuna  and 
Trlchodorus,  probably  feed  to  sons  extent  on  plants  because  their  masters 
correlated  with  crops  rather  than  with  soil  organic  natter  and  sapro- 

rotations  at  Marianna  and  Jay,  Florida. 

On  the  basis  of  these  findings  and  those  of  Graham  (Uo)  and 
Sasser  (7*0,  It  la  evident  that  meadow  nematode  populations  are  reduced 


e cam  Is  grown.  The 

sate  that  peanuts  nay  be  used  In  e rotation  to 
reduce  populations  of  meadow,  lance,  dagger,  and  stubby- root  nsnstodes. 
In  pot  studies  Graham  (hi)  found  that  peanuts  reduced  sting  nematode 
populations;  therefore.  It  Is  probable  that  peanuts  grown  In  rotation 
with  com  and  other  susceptible  crops  will  aid  In  reducing  the  nusber 
of  these  nematodes  In  the  soil.  As  been  eheam  experiment, 

as  well  as  by  Nachmer  (56,  $7),  peanuts  have  a tendency  to  Increase  the 
nuabers  of  ring  ncaato 


sweet  com  were  Inoculated  with  $0  handpicked  specimens  of  Bel  imnl  almufl 
gracilis.  After  10  weeks  the  build  19  of  sting  nematodes  on  tbs  various 
plants  was  determined.  Vetch,  sweet  earn,  and  Dixie  crimson  clover  had 
significantly  larger  mater*  of  sting  nematodes  than  bitter  blue  lupins. 
Of  the  legumes,  vetch  and  Dixie  crimson  clover  favor  the  develcfnent  of 
sting  nomtodes  more  than  bitter  blue  lupine,  Hubam,  Austrian  winter  pee. 
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different  tiara  under  different  conditions. 

Of  the  six  legume  tested,  bitter  blue  liplne  vlll  probably  be 
a good  ulster  cover  crop  far  controlling  sting  naastodes.  Crotalnrla 
probably  la  superior  In  this  respect  as  a simmer  cover  crop,  for 
Holds rman  and  Graham  (46)  found  that  sting  nematode  populations  wore  re 
dnced  by  this  plant. 


Ihe  Influence  of  soil  fertility  on  plant  parasitic  nematode 
peculations  uas  tested  In  field  plot  studies  at  Sanford,  Florida,  treat- 
ments consisted  of  no  fertiliser  end  lov,  medium,  and  high  fertility 


levels.  For  sweet  corn  these  respective  treatments  were  0,  1000,  2000, 
and  3000  pounds  per  acre  at  a 4-5-7  fertiliser,  and  for  celery  no  ferti- 
liser end  one,  three,  and  five  tons  per  acre  at  5-5-8  fertiliser.  Though 
significantly  more  cam  ears  were  harvested  from  the  highest  fertility 
level,  there  was  no  significant  lncreaae  In  the  total  ear  weight  above 
1000  pounds  per  acre  of  fertiliser.  Populations  of  awl  and  stubby- root 
nematodes  Increased  with  fertility.  It  Is  assumed  that  the  nematode 
populations  were  a limiting  factor  In  corn  production  In  this  experiment 
because  at  the  correlation  at  plant  parasitic  nematodes  with  fertility 
end  lack  of  Increase  In  total  weight  of  ears  harvested  from  fertility 
levels  shove  1000  pounds  per  acre  of  fertiliser. 

For  celery,  yields  Increased  with  fertility  through  the  one-  and 
three-ton  fertiliser  rates,  and  decreased  at  tbs  five-tan  rate.  Tbs 
neeatwln  populations  of  the  two  parasites  Increased  over  the  four 


fertility  levels  at  the  mid-point  of  tbs  celery  growing 
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by  harvest  tine  the  populations  increased  from  the  check  to  the  ane-tcn 
fertilization  rate  and  decreased  from  the  three-  to  five-tan  application 
rates.  This  suggests  that  the  populations  build  ip  at  the  high  fertility 
levels  during  the  period  that  the  plants  were  able  to  put  out  new  roots, 
and  decreased  as  Maturity  approached  because  of  lack  of  nev  root  growth. 
Root  weights  followed  the  neaatade  parasite  populations  at  harvest  tins. 


The  root  weights  increased  from  the  check  to  the  one-ton  fertilization 
rate,  at  which  point  there  was  a sharp  reduction  in  root  weight.  Inas- 
much as  the  celery  yields  increased  through  the  three- ton  rate,  additions 
of  fertiliser  at  this  rate  apparently  allowed  increases  In  celery  yield 
despite  high  nematode  populations  and  restricted  root  development.  The 
decline  of  celery  yield  at  the  five-ten  fertiliser  rate  la  probably  due 
to  scam  cause  other  than  nfatodrn . It  may  be  speculated  that  high  Balt 
concentration  or  nutrient  unbalance  are  contributing  influences. 

In  a series  of  experiments,  sources  of  experimental  error  were 
determined  for  the  ocncnly  used  Chrlstle-Perry  method  (15)  of  extracting 
soil  nematodes.  Hoatode  counts  are  generally  made  on  approximately  4 cc. 
of  water  drawn  free  the  bottom  of  the  Baermann  funnel.  It  was  found  that 
the  coefficient  of  variability  after  24  hours  for  such  — t’**  was  high, 
usually  between  33  and  55  percent.  By  allowing  tbs  extraction  of  nema- 
todes to  proceed  for  72  hours  this  variability  was  reduoed  to  egpraxlmtely 
15  percent.  By  draining  the  entire  water  content  from  the  funnel  after 
24  hours  and  concentrating  the  nematodes  for  examination,  the  coefficient 
of  variability  can  be  reduced  to  15  percent  or  laaa.  When  species  da- 


requlred  for  plant  parasltle 


they  mat  not 


desirable  to 


Tbs  variability  at  tbs  Baermam  funnel  was  located  by  training 
successive  increments  of  water  drawn  from  the  funnel.  large  variations 
In  the  maker  of  nematodes  In  the  first  b ee.  ssuple  occurred.  In 
certain  Instances  only  a fev  neaatodea  ware  found  in  the  first  drawing, 
while  large  makers  were  found  In  the  top  part  of  tbs  funnel.  On  a pew 
centage  basis,  the  first  b cc.  drawing  contained  k8  percent  of  the  total 
maker  of  nesatodes  In  the  funnel.  Hie  second  and  third  b cc.  drawings 


and  the  water  regaining  In  the  tap  part  at  the  funnel  contained  respec- 
tively lb,  1,  and  36  percent  at  the  total  maker  of  nematodes. 


the  sting  neaatodea,  99  percent  of  the  miscellaneous  so: 

A six-inch  porcelain,  flat  bottom  pan  with  a piece  of  muslin 

substituted  for  the  Baermann  funnel.  Henatode  counts  based  on  this  ex- 
ed  lees  variability  than  those  from  the  Baermam 


Ct>  the  basis  at  eiqperlaental  studies,  the  Chrlstle-Ferry  method 
may  be  used  In  quantitative  experimental  work.  Best  results  are  obtained 
by  sating  determinations  on  the  entire  water  content  of  the  funnel. 

Peder  and  Jeldmeeser  (28)  used  a Buchner  funnel  to  concentrate  the 


been  used  with  satisfactory  results,  la  to  allow  the 


of  the  Baernann  funnel  to  drain  Into  a email  300  or  400  neah  sieve , Tbe 


Dixie  18  com  supported  larger  nunbers  of  Fratylenchua 


lelocephalns  than  Dixie  Runner  peanuts.  Continuous  corn  had  the 
largest  populations,  and  corn  grown  in  a two-year  rotation  with 
peanuts  had  nan'll  nr  populations.  Three-year  rotations  in  which  corn 
was  grow  two  yean  and  peanuts  one  had  rather  large  populations,  hut 
not  so  luge  as  those  from  continuous  cant.  Populations  of  Hoplolalmus 
corcnatua,  Trlchodorua  spp.,  and  Xiphlnana  aaerieaniM  behaved  similarly 
to  Pratylenchus  lelooephalus  with  respect  to  com  and  peanut  rotations. 

In  contrast  to  the  other  plant  parasites,  Criconeaoldes  spp.  appeared  in 
largest  lumbers  where  peanuts  were  grown.  Ssprcphagous  soil  nematodes 
were  associated  with  a high  percentage  of  soil  organic  matter.  They  were 


plant  parasites.  Winter  cover  crope  did  not  i 
any  great  extent)  however,  bitter  blue  lupine 


uence  the  populations  to 


spp.  than  native  cover.  Dative  cover  aupportod  larger  populations  at 

High  population  peaks  occurred  in  July  for  Crlconemoldes  spp., 
Trlchodorua  spp.  and  Dorylalaoldea.  lower  populations  occurred  in  the 
winter.  Populations  of  Pratylenchus  lelocephalus  were  low  during  the 
winter,  increased  during  the  spring  and  simmer,  and  reached  a hlgb  peak 


in  October. 


with  50 


significantly  on  vetch  and  Dixie  crlaaon  clever,  while  bitter  blue  lupine 
barely  the  original  population.  Significant  differences  did 

not  occur  for  Bibam,  sweet  yellow  lupine,  and  Austrian  winter  peaei  al- 
though populations  tended  to  be  Mall  on  Bubals  and  sweet  yellow  lupine, 
and  slightly  larger  on  Austrian  winter  peas. 

3.  Effects  of  soil  fertility  levels  on  plant  parasitic  nematode  popu- 


heterocephalus  and  Trlchodorus  spp.  increased  with  fertility-  The 
parasitic  neestodss  apparently  became  a Uniting  factor  In  corn  yield. 

During  the  celery  growing  season,  the  sane  parasites  increased 
as  the  fertility  Increased  through  the  add-point  of  the  growing  season, 
but  decreased  by  harvest  time  In  the  medium  and  high  fertility  levels. 


fertility  practloes.  Additions  of  fertiliser  through  the  aedli 
fertility  level  allowed  Increased  celery  yields  despite  high  m 
populations  end  restricted  root  davelopnent. 


4.  Evaluation  of  the  Christle- 


d of  extracting  soil  at 


The  coefficient  of  variability  for  e single  4 cc.  sample  drawn 


03 

15  percent.  By  draining  the  funnel  and  concentrating  the  nematodes  after 
2k  boon,  the  coefficient  of  variability  was  reduced  to  about  15  percent. 
Variability  In  the  Baenaan  funnel  resulted  frcn  disproportionate  maters 


often  resmlned  In  the  top  part  of  the  funnel.  These  were  not  recovered 
unless  tbs  funnel  ves  drained,  ninety- seven  to  100  percent  of  tbs 
nemtodes  <a<*v«iiy  placed  In  the  funnel  were  recovered  after  72  hours. 

For  sandy  soils,  four  rolling  and  decanting  processes  renoved 
99  to  100  percent  of  the  nematodes  carried  over  Into  the  Baermann  funnel 
A aim-inch  porcelain,  flat  bottom  pan,  which  enfcodled  the  same 
principle  as  the  Baemaim  funnel,  was  more  precise  than  the  Boernann 
funnel  in  extracting  soil  nematodes. 
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TABLE  I 

EFFECT  OF  CROP  ROTATIONS  ON  PRATTLEHCHUS  IEI0CKPBAXJJ8  NIMBE8S 
QUINCY,  FLORIDA 
October  30,  1953 


TABIS  II 


EFFECT  V CROP  R 


S W PRAmZBCHUB 


VBi  n 

February  6,  1954 


LgI0CgPBALU8 


Cropping  Systems 


Corn  | native | 


Tro-ysar  rotation 
Peanuts  (lupine) 
Corn  (native ) 

Three -year  rotation 
Peanuts  (lupine) 
Com  (lupine) 

Com  (oats) 


Replications 

i & " "~T 


loliS 

80.0 


TABLE  m 

EFFECT  OF  CROP  RCTAHOUS  CC  PRAWIgBCBUS  IEIOCEPHALUS 

quinCT1,  mm 

July  23,  195* 


J8  13  8.0 

13  18  15-7 


6 45  17  28*7 

26  39  64  43.0 

85  322  119  175.3 
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IAB12  IV 


January  It,  1955 


2 3 


2 0 0 0 

2 0 0 0 

tO  12  25  50 

in  2i  i*9  6o 


0.5 


I 

8 


Two-year  rotation 
Peanuts  (luplna) 
Com  (native) 


til 
12  5 


Three-year  rotation 

Peanuts  (lupine)  6 
Com  (lupine)  7 
Com  (oats)  10 


3 10  2.3 

15  12  18  10.0 

25  26  13  18.5 


TABLE  V 

T OF  CHOP  ROTATICBi  CH  CTICCMMOXiea  8PP.  I 
cjjihcy,  fGSHE 
October  30,  1953 


Beall cations 

Av. 

1 

2 

1. 

2 

2 

0 

0 

0 

1 

0 

1 

0.5 

1.3 

Com  (limine) 

0 

7 

2 

0 

2.3 

l 

0 

0 

2.0 

Coro  (active) 

0 

0 

1 

1 

0.5 

Three-year  rotation 

Peanuts  (lupine) 

9 

7-5 

Corn  (lupine) 

1 

1 

0 

0 

0.5 

Coro  (oats) 

0 

1 

0 

0 

0.3 
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tabu:  vi 


effect  or  crop  rotations  oh  g 


C1UIHCY,  FLORIDA 
February  6,  1954 


Cropping  Systems 

1. 

Replications 

2 

1 — 

Av. 

Continuous: 

Peanuts  (native) 

Peanuts  (lupine) 

1 

Corn  (lupine) 

0 

3 

0 

0 

0 

u 

Com  (native) 

0 

0 

1 

1 

2-7 

Com  (lupine) 

0 

0 

1 

0.3 

Com  (oats) 

0 

0.3 
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TABLE  VH 

EFFECT  CP  CHOP  ROTATION  OH  CRICQHHA3HES  SPP. 

QUINCY,  FUIRIDA 

July  23,  1951* 


Cropping  Systems 

Replications 

Av. 

1 

2 

3 



22 

3* 

113 

Corn  (limine) 

10 

15 

I 

Com  (native) 

9 

10.3 

10 

3 

Com  (lupine) 

10 

7 

7-7 

Com  (cate) 

3 

TABLE  TUI 

KFISCT  (V  CHOP  ROTATIONS  OH^CTICOHBCIIBa  SPP. 

January  14,  1955 


Cropping  Systems 

Replications 

Av. 

1 2 3 h 

Continuous: 

16 

16.3 

Peanuts  (native) 

33 

4 

S 

9 

13 

3 

Corn  (lupine) 

2 

3 

V.3 

11 

Com  (native) 

12 

2 

9-0 

Three-year  rotation 

Peanuts  (lupine) 

1 

3 

13 

5 

5-5 

i 

3 

3.0 

Com  (oats) 

1 

0 

1 

1.5 
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DISCI  or  CROP  El 


TABLE  IX 

ICfflS  OH  HaPLOIADWS  ttgCfflATOB  HI 
CjmCI,  FLORIDA 
October  30,  1953 


Cropping  Systems 


Three-year  rotation 
Peanuts  (lupine) 
Corn  (lupine) 

Com  (oats) 


9*» 


TABLE  X 

EFFECT  OF  CHOP  ROTATIONS  OH  BgLOMMUS  S? 

y 6,  19$4 


Cropping  System 

Replications 

At. 

1 

2 

3 

fln^rr— 

Peanuts  (native) 

0 

0 

1 

0.3 

Peanuts  (lupine) 

0 

0 

0 

0.0 

1 

Com  (lupine) 

6 

3 

5-7 

Teo-year  rotation 

0 

Com  (native) 

0 

0 

e 

0.7 

0 

1 

0 

0.3 

Com  (lupine) 

0 

1 

l 

0.7 

Com  (oats) 

0 

0.7 

95 
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TABLE  XII 

EFFECT  OF  CROP  ROTATIONS  OH  BOPLOLAMJ8  CORCBATUB  NUMBERS 
sumci,  rumik 
January  14,  1955 


Crewing  Systems 

Replications 

Av. 

1 

2 

4 

0 

0 

0 

0.3 

0 

0 

0 

0 

3 

Com  (lv^lne) 

0 

2 

1 

0 

0.5 

Com  (native) 

0 

0 

0 

*miwM*-yM**  "citation 

0 

0 

Com  (lupine) 

0 

1 

0 

0.3 

Coro  (oats) 

0 
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T dr  CROP  ROTATHMB  CM  TOICBMORUB  BPP.  1 

y 6,  1951* 


Cropping  Systems 


_r  rotation 

« (l\»iae) 

Corn  (lupine) 

- » (oate) 


98 


July  23,  195*» 


Cropping  Systems 

Replications 

At. 

0 

0 

0 

0.0 

Com  (lupine) 

11 

27 

*g 

55-0 

Com  (native) 

27 

39-0 

Com  (native) 

16 

3 

7.7 

Peanuts  (lupine) 

11 

7.0 

Com  (lupine) 

9 

Com  (oats) 

92 

62 

60.7 
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tabu  nr 

EF7BCT  COT  CHOP  ROTATICBS  OH  TRICHDPORUS  SPP.  1 


Cropping  3jr«tene 

Replicatl 

cos 

Av. 

1 

2 

3 

4 

Peanuts  (native) 

0 

0 

0 

0 

0 

Corn  (lupine) 

14 

11 

3 

2 

2 

o 

1 

Com  (native) 

0 

1 

l 

1 

3 

Com  (lupine) 

5 

10 

5 

5-3 

Com  (oats) 

9 

1 

3 

Cropping  Systems 

Replications 

At. 

1 

2 

3 

Ontlnrniwi 

0 

0 

0 

0 

0 

0.0 

Com  (native) 

0 

0 

12-3 

Com  (lupine) 

5 

0 

0 

2.3 

rotation 

0 

0 

0 

0.0 

Com  (native) 

5 

0 

0 

1.7 

Peanuts  (li®lne) 

0 

0 

0 

0.0 

Com  (lupine) 

0 

0 

Com  (oats) 

7 

0 

0 

2.3 

101 


EFFECT  OP  CROP  » 


Tvo-year  rotation 
Peanuts  (lupine) 
Com  (native) 


Three-year  rotation 
Peanuts  (lupine) 

Corn  joats) 


Replications 

12  3 
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MBUS  xvm 

S ON  XirnlimtA  K 


103 


EFFECT  OF  CRO*  B 


Corn  (lupine)  2 


Two-year  rotation 
Peanuts  (lupine)  4 

Com  (native)  13 

^ssr&sr  3 

Com  (lupine)  8 

Cora  (oats)  2 
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TABLE  m 

CV  CROP  ROTATIQH  CO  HCBCBCHU3  SPP. 
4DXBCX,  FLORIDA 
July  23,  1951* 


Cropping  gystens 

Replications 

Av. 

X 

2 

3 



Peanuts  (native) 

2 

Corn  (lupine) 

0 

0 

0 

0 

Cora  (native) 

0 

0 

0 

0 

0 

Cora  (oats) 

0 
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TABLE  mrTT 

EFFECT  OF  CROP  R0TAHCB8  CB  MOKBCBUS  SPP. 

SPIHCX,  FLORIDA 
January  14,  195$ 


Cropping  Systems 

Replications 

AT. 

1 

2 

3 

Continuous: 

0 

0 

0 

2 

4 

Corn  (lupine) 

1 

3.0 

2 

0 

2 

1 

1.3 

Corn  (native) 

0 

1 

0 

1 

0.5 

0 

0.3 

0 

0 

Com  (oats) 

0 

1 

2 

0 

107 


TABUS  XXIII 

EFFECT  CV  CROP  ROTAHOBS  OR  DCEflAIMOIieA  1IUMBERS1 
SBJIRCX,  FLORIDA 
February  6,  lgjk 


Cropping  Systems 


Corn  (native) 
Com  (lupine) 


Tvo-year  rotation 
Peanuts  (lupine) 
Com  (native) 


2 8 7 

8 7 19 

30  10  67 

lk  18  10 


a 11  10 

18  13  8 


9.3 

S:S 


Three-year  rotation 

Peanuts  (lupine)  6 
Com  (lupine)  22 
Com  (oats)  13 


6 5 5-7 

20  16  19.3 

12  13  13.3 


QUIBC1,  FLORIDA 

JWy  S3,  195^ 


Cropping  System 

Replications 

Av. 

1 

2 

3 

Peanuts  (native) 

26 

IK) 

Peanuts  (lupine) 

11 

28 

J2:? 

Com  (native) 

211 

93 

Com  (lupine) 

53 

190 

151-7 

Two-year  rotation 

Peanuts  (lupine) 

8:5 

Com  (native) 

72 

19 

■a 

118 

Com  (lupine) 

If 

108 

Com  (oats) 

158 

101 

115-3 

109 


EFFECT  OF  OK*  » 


8 CM  DQKCIAIHOIDEA 
, FLORim 
y Ik,  1955 


Two-year  rotation 
Peanuts  (lupine) 
Corn  (native) 


Tbree-year  rotation 
Peanuts  (lupine) 
Com  (limine) 

Com  (oats) 


19-0 

16.0 

110.3 


^Exclusive  of  Xiphlnwa 


no 


TABLB  XXVI 

EFFECT  OP  CRCC  ROTATIONS  CH  MISCELLAHEOUi 
QUHJCX,  FLORIDA 
October  30,  1953 


n (native) 
n (lupine) 


Two-pear  rotation 
Peanuts  (lupine) 
Com  (native) 


■ (lupine) 
Com  l lupine) 
Coro  (oats) 


Ill 


srbci  or  crop  Batmens  chi  k 


Cropping  Systems 

Replications 

Av. 

1 

2 

3 

£ 

114 

61.0 

Peanuts  (lupins) 

51 

587.0 

Corn  (native) 

Com  (lupine) 

352 

336 

227 

335.0 

161.3 

Com  (native) 

532 

428 

78r 

582.3 

204 

73 

158.3 

Cora  (lupine) 

384 

8f3 

656.7 

383.0 

Com  (oats) 

355 

362 

TABUS  xxvm 

EFFECT  OF  CROP  ROTATICK8  CH  WSCELLAHEOUS  IS 


CJJIHCY,  FLORIDA 
July  23,  195* 


Cropping  System 

Replications 

Av. 

1 

2 

3 

Continuous- 

»»7 

6k.7 

31 

37 

SB 

JLZ 

Com  (lupine) 

335 

179 

129 

Two-year  rotation 
*eanuta  (lupine) 

ll<0 

61 

61 

9T.3 

Com  (native) 

107 

Peanuts  (ltqiine) 

a 

2l8 

232 

s 

SH 

Coro  (oats) 

295 

320 

U3 


I OF  CROP  ROTATIONS  OH  MISCELLAHEOJS  HI 

yunicY,  FUffiim 
Jflniuuy  lit,  1955 


Peanuts  (native) 
Peanuts  (lupine) 
Corn  (native) 

Com  (limine) 

Two-year  rotation 
Peanuts  (lupine) 
Coro  (native) 

Three -year  rotation 
Peanuts  (lupine) 
Com  (lupine) 

Com  (oats) 


Jt:S 

172-3 
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BISECT  as  CROP  ROTAUCHB 


an  TOTAL  BBUTOIE  S 
FLORIDA 

30,  1952 


Coro  (velvet  beans) 
Peanuts  (l^lne) 
Coro  (erotalarla) 


J (lupine)*  13 

Coro  (ltqjlne)*  15 

Com  (oats)*  - 17 

Peanuts  (lupine)  I4- 

Coro,  oats  16 

(Crotalarla,  oats)  18 


198  89  203  121 

S 91  420  303 

384  612  231 

190  103  336  369 

24o  399  419  367 


used  In  all  studies 
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OTBCI  OF  CMP  MTATXCBB  ON  TOTAL  SB 
QUINM,  FLORIDA 
January  7,  1953 


Peanuts  (native)* 
Peanuts  (liqilae)* 
Ocm  (erot.,  oats) 
Com  (orotalarla) 


I 


s (lvalue)* 

' 

Com  (velvet  beans) 
Peanuts  (lupine) 

Com  (orotalarla) 

Three-year  rotations 
Peanuts  (lupine)* 
Qom  (li®lne)*  - 

Com  (oats)*  - 

Peanuts  (lupine) 

(Orotalarla,  oats) 


66  1L2  1A5 


228  213  282  2t9 
lfllt  198  352  381 
123  151  193  201 
230  113  139  155 
2t»  120  305  105 


re  used  In  studies 
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EFFECT  OF  CROP  ROTATIONS  ON  TOTAL  NEMATODE  HI 
qumcr,  Florida 
June  16,  1953 


Peanuts  (limine)* 

7 

10 

153 

29B 

125 

173 

Peanuts  (lupine) 
Com  (velvet  beans) 

n 

il 

65 

kg 

Peanuts  (lupine) 
Com  (erotalaria) 

9 

is 

66 

Bo 

W 

38 

Three-year  rotations 
peanuts  (lupine)*  13 

Corn  (lupine)*  15 

' 8- 
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ue 


February  6,  1954 


Cropping  Systems 

Replications 

AT. 

1 

2 

3 

Peanuts  (native) 
Pe»nrt.  (lupine) 
Com  (native) 
Corn  (l»»lne) 

JS 

g 

91 

60 

I63 

4&T 

127 

239 

1619 

260 

>£ 

3 

Two-year  rotation 
Peanuts  (lupine) 
Com  (native) 

106 

592 

9* 

460 

BS 

3 

Three-year  rotation 
Peanuts  (lupine) 
Com  (lupine) 

Com  (oats) 

831 

499 

222 

3 

*8 

460 

2 

486 

119 


Creeping  Systems 


Peanuts  (lupine) 
Corn  (native) 

Three-year  rotation 
Peanuts  (lupine) 
Com  (lupine) 

Com  (oats) 


EFFECT  (V  CROP 


ROIAIICHS  OB  TOTAL  ] 
CJJIHCT,  FUBIDA 
bnuaiy  U,  1955 


Cropping  ^sterns 


(native) 


Com  (livlne) 

Tvo-year  rotation 
Peanuts  (lupine) 
Com  (native) 


a (lupine) 

lupine) 
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YIELD  OF  SHEET  CORK  TECH  VARIOUS  FERmjTX  IEVELS 
SANFORD,  FLORIDA 
Mqr  28,  1955 


7 fertiliser  Plot  No.  Wt.(lbs.) 


1/100  acre  plots  wore  harvested. 
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K VARIOUS  FERTILITY  IEVEIS 
FORD,  FLORIDA 
February  1,  1955 


Celery  Bo-vested  (IDs-)1 . 

tons  per  acre  Hot 

5-5-3  fertilizer  Plot  Bo.  Blaoliheart  BlacMieart  Tote 


at  each  1/100  acre  plot  harvested. 
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XL 


February  8,  1955 


5-5-8  fertiliser  Plot  Ho.  lo, 


Wt. Roots  Av.Boot  wt. 

(oven  toy)  (oven  dry) 
roots  dug1 ifflsj imA 

32  IQS  3.19 

38  148  4.12 

51  304  5-96 


15-70 

9-1? 

13-54 

12.37 


X 


12.50 

8.58 

8.18 

7.43 


1Hooto  taken  from  tvo 
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TABUS  XU 


5-5-8  fertiliser  Plot  Bo.  Dec.  9,  F*b.  8, 


166-5 

2t.5 

276-5 


341.0 
512.5 

220.0 


43 

a 

s 

■s 


251.5 

185.5 

241.0 

310.5 

207.0 

144.0 

160.0 

214.0 


158.O 

228.5 

140.5 


^Cach  value  represents  t! 

1 ample. 

sBach  vi 
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